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ABSTRACT
The present in v es tig a tio n  w as undertaken  to  determ ine the 
taxonom ic re la tionsh ip  of various taxa  of th e  genus Echinochloa in  
L ouisiana. The investiga tion  inc luded  s tu d ie s  o f ana tom ica l, cy to - 
log ica l and m orphological ch a rac te rs  of e ac h  tax o n  w ithin the  g e n u s . 
The characters used for de lim itation  of the tasa  w e re , an th e r, 
c a ry o p sis , fertile  f lo re t, em bryo, pa lea  of low er f lo re t, sh e a th , 
sp ik e le t, s te rile  lemma, p a n ic le , p u stu la te  b a se d  se tae  on th e  
branches of p an ic le , length of p an ic le  b ran c h es , length and w idth 
of b la d e s , lig u le , and  presence or a b sen ce  of stam ens in  the  lower 
f lo re t. Based on the above c h a ra c te rs , tw e lve  ta x a  of the genus 
Echinochloa were recognized  in  L ou isiana , nam ely , E. colonum 
(n = 27), E. colonum form JL (n = 27), E. c ru sg a lli  (n = 27), E. 
m uricata (n = 18), E. m uricata v a r . m ic ro stachya  (n = 18), E_. 
o cc id en ta lis  (n = 27), E . w alte ri (n = 18), E. w a lte ri form 1_ (n = 18), 
E . w alte ri form_2 (n = 18), E . w a lte ri form 3̂  (n = 18), 13. w alte ri 
form A (n = 18) and 12. z e lay e n s is  (n = 18). A key is  provided for 
the  above tax a , based  on m ateria l from sp ec im en s taken  from 
L o u is ian a .
v ii
INTRODUCTION
E chinoch loa . th e  s ix th  la rg est g rass  genus in  the  trib e  P an iceae  
(H itchcock, 1951), is  one of the  le s s  econom ically  im portant g en e ra . 
M ost of the  taxa  are grazed by stock  but a re  not u su a lly  u tiliz e d  a s  
forage due to  the  sp arse  growth h ab it. Some of the  c u ltiv a ted  v a r ie ­
t ie s  of E. colonum and E. c ru sg a lli a re  used  a s  a  sou rce  of food in  
tro p ica l A sia and trop ica l A frica. In L ou is iana , E. colonum  and E. 
c ru sg a lli a re  w eeds in  the  rice  fie lds a s  w e ll a s  o ther agronom ic 
c ro p s . Echinochloa is  one of the im portant so u rces of food in  the  
c o a s ta l  m arsh for the w ater fow l.
The tax a  of Echinochloa are w idely  d is tr ib u te d  throughout the  
tro p ica l and tem perate reg ions of the w orld. There i s  no  agreem ent 
a s  to  the  e x ac t number of polymorphic sp e c ie s  rep re se n te d  in  th is  
g en u s. A to ta l of tw en ty -one sp e c ie s  has been  d e sc rib e d  in  North 
America a lo n e . Yabuno (1962) reported  abou t tw enty  sp e c ie s  world 
w id e .
The m ost recen t treatm ent of th e  genus E chinochloa in  North 
America w as by H itchcock (1951). I t was ev id en t from th e  u se  of th is  
treatm ent th a t an ex ten siv e  in v es tig a tio n  of the  genus E chinochloa 
w as n e c e s sa ry .
The p resen t s tu d y , u tiliz ing  an  an a to m ica l, cy to lo g ica l and 
m orphological approach , w as made to  a ttem pt to  o ffer a b e tte r  
de lim ita tion  of the taxa  in  L ou is iana .
HISTORICAL ACCOUNT
P a liso t de Beauvois (1812) proposed and described  the genus 
E ch inoch loa , b ased  on Panicum c ru sg a lli L .; num erable changes and 
rev is io n s  have been made s in c e .
Early in v es tig a tio n  in  the Echinochloa group of g ra s se s , placed 
i t  in  the genus Panicum . Linnaeus (1753) described  Panicum cru sgalli 
and a v a rie ty  B, h is  d e sc rip tio n , "gromen panicum , sp ica  d iv isu , 
a r is tis  long is a rm a ta , " l is t  of synonym y, and lite ra tu re  of the h is to ri­
c a l accoun t le a v e s  l i t t le  doubt th a t he w as aw are of both forms of 
aw ned and  aw n less  Panicum c ru sg a lli L.
Andre M ichaux (1803) described  Panicum  muricatum and labelled  
the  type specim en  "Lac C ham plain. " H is d esc rip tio n  w as accurate 
and fits  the  accoun ts  of Setaria  m uricata Beauv. (1812) and Echinochloa 
pungens Poir, (1816). Echinochloa m uricata  was proposed by M. L. 
Fernald (1915) b ased  on M ichaux 's  Panicum  m uricatum . Fem ald sta ted , 
"This ind igenous p lan t of e a s te rn  A m erica. . . w ell m atches M ichaux 's 
d e sc rip tio n  of h is  Panicum m uricatum . . . and is  c lea rly  ind icated  by 
the  p resen t w rite r 's  n o te s , made in  1903, a f te r  exam ination of the 
M ichaux ty p e ."
Rydberg (1931) and Fairbrothers (1952) changed E. muricata 
(M ichx.) Fern, to  E. pungens (Poir.) Rydb. Based on the  homonym
rule P. muricatum M ichx. becam e in v a lid  b e ca u se  of the  e a rlie r  £ . 
muricatum R etz. in  1786. Fernald (1935), unaw are tha t h is  ep ith e t 
was v a lid , la te r accep ted  E. pungens b e ca u se  of th e  homonym ru le .
H itchcock (1951) lis ted  S e taria  m uricata  Beauv. a s  a  synonym 
of E. c rusgalli (L.) Beauv. Shinners (1954) reported  if th e  homonym 
rule is  s tric tly  adhered to , the  basonym  m ust be d e s ig n a ted  a s  
O plism enus m uricatus Kunth. Fairbro thers (1956) reported  that 
P a liso t de Beauvois had transferred  Panicum  m uricatus M ichx. to  
the genus Setaria in 1812 and s ta te d  on page 118, "P. m uricatum 
M ichx. equals S e ta r ia . 1
Link (1833) transferred  P . colonum  L. to  th e  genus E chinochloa, 
based  on the descrip tion  by L innaeus in  1759. W iegand (1921), in 
reference to  the use of c o lo n a , poin ted  out th a t ,  "H itchcock , follow ­
ing G reene, has ca lled  a tten tio n  to  the  fa c t th a t the  name colonum is  
not an ad jec tiv e  and hence should no t be  d e c l in e d ."  Ramakreshman 
(1960) d is tingu ished  two d is tin c t e c o ty p es  of JE. co lonum , a t a l l  form 
and a short form. Yabuno (1962) repo rted  two d is t in c t  s tra in s  of 
native  E.. colonum and three d is t in c t  c u ltiv a te d  v a r ie t ie s .
Steyermark (1963) recogn ized  tw o form s and one v arie ty  in  h is 
treatm ent of E . c ru sg a lli, w hile  Ali (1968) recogn ized  th ree  v a r ie tie s . 
Radford, Ahles and Bell (1968) d e sc rib ed  E. c ru sg a lli (L .) Beauv. a s  
a polymorphic sp ec ie s  in which many c h a ra c te rs  were u sed  to  delim it 
the  taxa overlap .
H itchcock (1951) reported E . c rus-pavon is (H .B .K .) S ch u lt. a s  
occurring  in  V irginia, Alabama, Louisiana and sou thern  T ex as. Ali 
(1968) reported  E. c ru s-pavon is a s  indigenous to  C a lifo rn ia .
H itchcock (1920) (1951) reported  E. po lv stachva  (H .B .K .)
H itch c . for L ou isiana. W iegand (1921) did not repo rt th is  sp e c ie s  
fo r L ou isiana, and  it  w as not confirm ed in the p re se n t s tu d y . 
H itch co ck 's  report of E. po lvstachya  in  Louisiana w as of a s in g le  
c o llec tio n  which w as s te rile ; fide John Lynch, c o lle c to r .
W iegand (1921) described  E . muricata v a r . o c c id e n ta l is . Since 
th en  i t  has been e lev a ted  to  sp e c ie s  rank by Rydberg (1931) and 
inc luded  a s  a synonym by H itchcock  (1951) and Ali (1968). Rydberg 
(1931) s ta te d , "This form w as recognized  by me forty  y ears  ago  when 
I regarded i t  a s  a na tive  sp ec ie s  and  d is tin c t from E_. c ru s g a l l i ."
H itchcock (1950), Farwell (1941) and Ali (1968) trea ted  E. 
z e la v e n s is  (H .B .K .) S chu lt. as a  varie ty  of E . c ru s g a l l i , how ever, 
W eigand (1921) and Rydberg (1941) included i t  a s  a d is t in c t  s p e c ie s .
W iegand (1921) used the c ita tio n  E. w a lte ri (Pursh) N ash  and 
in  h is  footnote s ta te d , "H eller in .  . . lis ted  E . w a lte r i (Pursh) but 
w ith  no d esc rip tio n  or synonymy. Not w ithstanding th a t  P u rsh 's  name 
i s  in  p a re n th e s is , the  reference i s  too vague to  w arran t the  acc ep tan c e  
of th is  a s  a va lid  publication  of th e  com bination. "
Since 1803 a t  le a s t  tw en ty -one specific  e p ith e ts  and num erous 
v a rie tie s  and forms have been ap p lied  to the genus E ch in o ch lo a . A
com plete synonymy is  l is te d  for each  taxon  in  th e  sec tio n  on taxonom ic 
tre a tm e n t.
C om parisons of se le c te d  au th o rs ' concep ts of the taxa are 
show n in  Table I . The taxa recogn ized  by the  various authors are 
co rre la ted  w ith  W iegand 's (1921) concep t w hich is  l is te d  f i r s t .  The 
m ost re c e n t treatm ent is  u su a lly  shown when an  author has published 
more th an  o n e .
TABLE I
C oncepts of Echinochloa tax a  co rre la ted  w ith  W iegand (1921).







v a r . zona lis  
z e lay e n sis
v a r. m acera 












v a r . ludov ic iana  
v a r . o c c id en ta lis  
v a r. m icrostachya 
v a r . m ultiflora 
ech in a ta
v a r . decipens 
w alte ri
forma laev iq a te  





v a r . so lu ta
c ru sg a lli ed u lis  
crusgalli
c ru s-p av o n is






















(4) c ru sg a lli
(5) pungens
v a r. ludoviciana 
v a r . w eigandii 
v a r . m icrostachya 
v a r. m ultiflora 
v a r . co arc ta ta
(6)
(7) w alte ri
forma laev ig a ta  







cru sg a lli
v a r. z e la y e n s is  
c ru sg a lli
v a r . frum entacea 
c ru sg a lli
colonum
cru s-p av o n is
w alte ri
forma laev ig a ta  
forma b rev ise ta
po lystachya
paludigena
cru sg a lli
m uricata
o cc id en ta lis
c ru sg a lli v a r. m ites m icrostachya
w alte ri
forma colonum
cru sg a lli
v a r . frum entacea 
c ru sg a lli
v a r . c ru sg a lli 
forma lo n g ise ta  
m uricata  v a r. m uricata 
v a r . ludoviciana 
v a r . o cc id en ta lis  
v a r . m icrostachya
MATERIALS AND METHODS
Field  tr ip s  were made through th e  S tate  of Louisiana to  c o lle c t 
p lan ts  from na tu ra l growing popu lations of E chinochloa. D ata w ere 
o b ta in ed  from exam ination of herbarium  specim ens a s  w ell a s  from 
g reenhouse  grown p la n ts . These inc luded  herbarium specim ens from 
a l l  the hprbaria  in  th e  S ta te  of L ou is iana . Voucher specim ens w ere 
d e p o site d  a t  the  L ouisiana S ta te  U n iversity  Herbarium. D uplica te  
spec im en s w ere d ep o sited  a t  th e  M cN eese S ta te  College Herbarium 
and  th e  U nited  S ta te s  N ationa l H erbarium .
Immature in flo re sc en c es  c o llec ted  in  the  field  or from the 
g reenhouse  grown p lan ts  w ere k illed  in  3:1 ab so lu te  a lc o h o l-g la c ia l 
a c e tic  a c id  so lu tion  and th e  an th e rs  w ere squashed  in  ace to -carm ine  
(S ass 1958). The fixed  p lan t m ateria l w as sto red  in  70 percen t a lcoho l 
fo r periods up to  s ix  m on ths. The m icrosporocytes were exam ined and  
chrom osom e counts were u su a lly  made a t  d iak in es is  in po llen  m other 
c e l l s . Chromosome coun ts w ere docum ented by photom icrographs of 
m icrosporocy tes w ith  good chromosome d is tr ib u tio n . Abbe cam era 
luc ida  draw ings w ere a ls o  m ade of many sp ec im en s.
The som atic  chrom osome num bers were determ ined from ro o t- tip  
s q u a s h e s . The roo ts w ere p re trea ted  in  a  0 .002M . so lu tion  of 8 -hyd ro - 
xyqu ino line  for 2-3 h o u rs , s ta in ed  and  hydrolyzed in  a 9:1 so lu tion
of two percen t a c e to -o rc e in  and  IN  HC1, a n d  sq u ash ed  in  a  one p e rc en t 
a c e to -o rc e in  so lu tio n .
The endosperm  in  se v e ra l c o lle c tio n s  w ere  s tu d ie d  in  an  e ffe c t to  
determ ine if  functional em bryo s a c s  w ere  s e x u a l .  F lo re ts  w ere  s e le c te d  
in  w hich the ovary  had begun to  e n la rg e  bu t had  not y e t formed large  
q u a n tit ie s  of s ta rch  for th e  d e te rm in a tio n  o f chrom osom e num bers in  
endosperm  c e l l s . Iso la te d  o v u le s  w ere  s ta in e d  and hyd ro lyzed  in  a 
warm 9:1 so lu tion  of two p e rc e n t a c e to -o r c e in  (Emery 1957).
S eeds c o llec ted  in  th e  f ie ld  w ere  germ inated  by p lac in g  them  
on m oist paper in  a petri d i s h .  S e e d lin g s  w ere  po tted  in  s ix  inch  
c la y  po ts in  a  m ixture of e q u a l p a rts  of s a n d , clay loam  and p ea t 
m o ss , w a tered  and fe r tiliz e d  to  prom ote g row th . Four se e d lin g s  from 
e ac h  sam ple w ere grown to  m a tu r ity . The p la n ts  grow n from se ed  w ere  
observed  a t  reg u la r in te rv a ls  to  d e te rm in e  w he ther th e re  w ere  m orpho­
lo g ic a l d iffe ren ces  of taxonom ic s ig n if ic a n c e  among them  and  w he ther 
th ey  d iffered  m orphologically  from th e  o r ig in a l c o lle c tio n s . P re ssed  
specim ens w ere made of th o se  p la n ts  th a t  show ed d iffe ren t m orpho­
lo g ic a l ch a rac te rs  w hen com pared  w ith  th e  o rig in a l f ie ld  c o lle c tio n s  
(Appendix A). Primary roo ts c o lle c te d  from germ inated  se e d  and young 
se e d lin g s  w ere exceed ing ly  sm a ll . I t  w as d iff ic u lt to  o b ta in  chrom o­
some coun ts from th e s e .  C ulm s o f p la n ts  w e re  cu t a t  th e  b a se  o r 
below a node and p laced  in  w a te r .  A d v en titio u s ro o ts  la rg e r  in  
d iam eter th a n  primary roo ts d e v e lo p e d  w ith in  se v e ra l d a y s . T hese
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w ere c o lle c te d  acco rd ing  to  the  p rev iously  d e sc r ib e d  m ethod and  the  
p lan ts  w ere p re s se d  for voucher sp e c im e n s .
A natom ical s tu d ie s  of th e  le a f  ep iderm is w ere m ade from fre sh  
a s  w e ll a s  dry m ate ria l fo llow ing  S te w a rt 's  (1965) p ro ced u re . Epi­
derm al p e e ls  w ere a ls o  m ade u sin g  c e llu lo se  a c e ta te ;  i t  w as sp re ad  
on th e  le a f  su rface  and a llow ed  to  h a rd en . The s tr ip s  w ere  rem oved 
w ith  fo rceps and m ounted dry on a s l i d e .
P o llen  m easu rem en ts w ere ta k e n  fo llow ing th e  procedure  by 
G ould (1957). M easu rem en ts o f po llen  g ra in s  w ere  m ade u s in g  a 
c a lib ra te d  o c u la r m icrom eter on a  com pound m icroscope  a t  430x . 
S p ik e le ts , a n th e rs , c a ry o p s is  and  em bryos w ere m easu red  w ith  an  
o c u la r m icrom eter in  a  lOx e y e p ie c e  of a  s te re o sc o p ic  m icroscope  
w ith  lx  and  2x o b je c tiv e s .
CYTOLOGY
The im portance  of chrom osom e coun ts h as  been  w e ll e s ta b l is h e d  
a s  an  in te g ra l p a rt of g ra s s  taxonom y. Brown (1950) su g g e s te d  th a t  th e  
b a s ic  chrom osom e numbdr a s  x  = 9 for the  genus E ch in o ch lo a . All th e  
sp e c ie s  th u s  fa r  coun ted  have b een  rep o rted  a s  te tra p lo id  (2n = 36 ), 
hexap lo id  (2n = 54) and o c to p lo id  (2n = 72). The e a r l ie r  chrom osom e 
coun ts reco rd ed  on a w orld w ide b a s is  w ere l is te d  by D arling ton  and 
W ylie (1955) and  C arnahan  and H ill (1961).
A sum m ary of chrom osom e co u n ts  repo rted  in  th e  lite ra tu re  a re  
a s  fo llo w s:
2n Chrom osom e
Taxon
colonum  (L .) Link
v a r . fru m en tacea  (Roxb.) 54 
c ru sg a lli  (L .) B eauv.
Num ber Region R ecorded by
36 . U nited  S ta te s Brown, 1950
54 South Africa de W et, 1954b
54 U nited  S ta te s G ould , 1968
48 Ind ia K irshnasw am y & 
Ram an, 1949
54 T anzan ia T a teo k a , 1965
Japan Y abuno, 1962
54 U nited  S ta te s Brown, 1948
42 U nited  S ta te s C hurch , 1929b








v a r . m icrostachya  36
frumentana (Roxb.) L ink. 36
56
Pungens (Poir.) Rydb. 36
sp p . pungens F a irb r.
sp p . m ic ro stachya  F a irb r. 36
v a r. z e la y e n s is  (H .B .K .) 
(H itch . 36
36
w a lte ri (Pursh) H e lle r  36
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T anzan ia  
U nited  S ta te s
U nited  S ta te s  
U nited  S ta te s  
U nited  S ta te s
U nited  S ta te s  
C anada 
T ropicana 
U nited  S ta te s
U nited  S ta te s
U nited  S ta te s  
U nited  S ta te s  
U nited  S ta te s
T a te o k a , 1954
H e is e r  & 
W h ita k e r , 1948
G ou ld , 1958
G ou ld , 1966
A li, 1968
A li, 1968
H u n te r, 1934
C h u rch , 1929b
F air b ro th e rs , 
1952
F a irb ro th e rs , 
1952
Brown, 1948 
A li, 1968 
G o u ld , 1968
Aneuploid co u n ts  h av e  b een  repo rted  by K iirshnasw am y and  Raman 
(1949), H e ise r and  W hitaker (1948), C hurch (1929b), and  M ulligan 
(1961b). Church a ls o  rep o rte d  a  chrom osom e num ber of 2n = 56 for 
E. frum entacea (L .) L ink . Brown (1950) su g g e s te d  th a t  C h u rc h 's  coun t 
of 2n = 28 for E. fru m en tacea  w a s  in  error by one chrom osom e.
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Only te tra p lo id  an d  hexop lo id  coun ts w ere m ade and  m e io s ls  
a p p ea red  norm al in  a l l  p o llen  m other c e l ls  s tu d ied  (F ig . 8 ). The d if ­
fe re n c e s  in  chrom osom e s iz e  and  m orphology w ith in  or b e tw een  ta x a  
w ere s l ig h t .  Photom icrographs of chrom osom es of e a c h  s p e c ie s  a re  
show n in  F igures 1 to  8 .
Chrom osom e co u n ts  have  been  m ade for th e  fo llow ing  c o l le c t io n s . 
Voucher spec im en s for both  gam etic  and  som atic  co u n ts  o f th e s e  c o l­
le c tio n s  w ere d e p o s ite d  in  the  L ou isiana  S ta te  U n iv e rs ity  H erbarium .
E. co lonum . n  = 2 7 . (F ig . 1). B ossier: 278; C a lc a s ie u : 2 6 1 , 302 .
C a tah o u la : 285; E as t Baton Rouge: 155, 225; L afourche: 199;
O u ach ita : 298; R ap ides: 220; S t .  Jam es: 241; S t. M ary: 234; 
Terrebonne: 239 .
E. o c c id e n ta l i s . n  = 2 7 . (F ig. 2 ). E ast Baton Rouge: 269;
E vangeline : 266; Je ffe rso n  D av is: 328; S t. M ary: 2 3 1 , 249 , 250; 
T angipahoa: 207; W est Baton Rouge: 246.
E . c ru s g a l l i . n = 2 7 . (F ig. 3 ). A cadia: 135; A llen: 263; C a lc a s ie u :
262; E as t Baton Rouge: 216 , 217 , 245; E ast F e lic ia n a : 308;
. Je ffe rso n  D av is : 256 , 257 , 258; Sabine: 273; S t. L andry: 131, 
131F1; T ang ipahoa: 210 , 213; Terrebonne: 238; V erm illion: 254; 
W e st Baton Rouge: 182.
E. m u ric a ta . n  = 18 . (F ig . 4 ) . C addo: 276; L afay e tte : 344;
O u ach ita : 296; Red R iver: 282; Sab ine: 272; T e n s a s :  309;
W est Baton Rouge: 247.
m urica ta  v a r . m ic ro s ta c h y a . n = 1 8 .  (F ig. 5 ). E as t Baton Rouge 
342 .
z e la y e n s is .  n =  18 . (F ig . 6 ). B ossier: 279; Ib e rv ille : 187, 
187F1; M ad ison : 314; S t. M ary: 236 . 
w a l te r i . n = 1 8 .  (F ig. 7 ). A cad ia : 138; C a lc a s ie u : 303; E as t 
Baton Rouge: 179, 244; Je ffe rso n  D av is: 330 , 331; L afaye tte : 
143; S t .  Jam es: 242; S t. M ary: 248 .
F ig . 1 -7 . C hrom osom es of E ch inoch loa  s p e c ie s  a t  d ia k in e n s is .
F ig . 1 . E ch inoch loa  colonum  n = 27
F ig . 2 . E ch inoch loa  o c c id e n ta lis  n  = 2 7
F ig . 3 . E ch inoch loa  c ru s g a ll i  _n = 2 7
F ig . 4 . E ch inoch loa  m urica ta  n = 18
F ig . 5 . E ch inoch loa  m urica ta  v a r . m ic ro stach y a  
n = 18
F ig . 6 . E ch inoch loa  z e la y e n s is  n = 18 
F ig . 7 . E ch inoch loa  w a lte r i n = 18.
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F ig . 8 . Photom icrograph of a  m eio tic  a n a p h a se  I of 
E. colonum  (n = 27).
A. Two lagg ing  ch rom osom es.
B. N orm al a n a p h a se  I .
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M ethod of Reproduction
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R ecent in v e s tig a tio n s  in  som e tax a  of Echinochloa have  re v e a le d  
th e  norm al e ig h t-n u c le a te  em bryo s a c .  W hile rep roduction  in  g r a s s e s  
i s  u su a lly  se x u a l m any g e n e ra ia lso  reproduce a s e x u a lly . Brown and 
Emery (1958) repo rted  th e  freq u en t occu rrence  of apom ixis in  th e  s u b ­
fam ily P a n ic o id e a e , h o w ev er, th e y  o bserved  th a t E. co lonum . E_. 
c ru sq a lli  and  E. w a l te r lh a v e  norm al e ig h t-n u c le a te  em bryo s a c  d e v e lo p ­
m ent. Ali (1968) rep o rted  th e  m ature embryo sa c  in  E. m urica ta  a s  
hav ing  th e  norm al e ig h t-n u c le a te  developm ent. There have  b een  on ly  
a few s tu d ie s  o f rep ro d u c tiv e  b eh av io r of th e  E chinochloa ta x a .  M ost 
of th e  s tu d ie s  o f rep ro d u c tio n  have  invo lved  em bryology , m eg asp o ro - 
g e n e s is  and  embryo s a c  developm en t. Emery (1957) rep o rted  th e  
chrom osom e coun ts of endosperm  tis s u e  a s  re la te d  to  rep ro d u c tio n .
Endosperm  in  th e  se x u a l embryo s a c s  of m ost g ra s s e s  i s  tr ip lo id  
by th e  fu s io n  of tw o red u ced  po lar n u c le i w ith  a  red u ced  m ale gam ete  
(In  + In  + In ) . In m o st ap o m ic ts  the  endosperm  re s u l ts  from th e  fu sio n  
of tw o un reduced  p o la r n u c le i (2n + 2n) or by trip le  fu s io n  of tw o 
unreduced  po lar n u c le i an d  a  reduced  m ale gam ete (2n + 2n + I n ) . A 
4n or 5n endosperm  c o n s titu tio n  would in d ica te  a  pseudogam ous 
developm ent o f an  un reduced  embryo s a c .
T hese  s tu d ie s  show  fe r ti liz a tio n  w ith in  the e ig h t-n u c le a te  se x u a l 
embryo s a c  ap p ea rs  to  be e ffec ted  in  a  norm al m anner. E xam ination  of
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endosperm  sm ears  from o v u les  of E.. co lonum , E. c ru s q a l l i . E.. m u ric a ta .
12. w a l te r i . J2 . w a lte r i  form 2. and  z e la y e n s is  re v e a le d  a  3n chrom o­
som e c o n s titu tio n  (F ig . 9 ).
Emery (1957) rep o rted  the  freq u en t p resen ce  of th ree  an th e rs  and  
a  com plete  stigm a im p re ssed  in  th e  su rfa ce  of the  en la rg in g  ovary , 
in d ic a tin g  e ith e r  pseudogam ous or c le is to g am o u s developm ent in  the  
f lo re ts .  Youngman and Roy (1923) in  th e ir  work on p o llin a tio n  m ethods 
of som e m ille ts  rep o rted  E. c ru s q a ll i  v a r . frum en taceus a s  a s e l f ­
fe r t i l iz e d  ta x o n . Only one c a s e  w as found w here th e  th ree  an th e rs  
and  com plete  s tigm a w ere  im p re sse d  in  th e  su rface  of th e  en larged  
ovary  of s e v e ra l  hundred  f lo re ts .  H ow ever, a  p an ic le  in  an e n c lo se d  
sh e a th  from _E. m urica ta  w as c o lle c te d  from g reenhouse  grown p lan ts  
w ith  a  m ature c a ry o p s is .  T his in d ic a te d  c le is to g am o u s developm en t.
C o rre la tio n  of P o llen  S ize  and  Chrom osom e Num ber
P o llen  s iz e  h a s  b een  show n to  be c o rre la ted  w ith  chrom osom e 
num ber in  s e v e ra l  g ra s s  g e n e ra . P o s itiv e  c o rre la tio n  betw een  p o llen  
d iam ete r and  chrom osom e num ber of Poa p ra te n s is  w as found by A kerbery 
(1942). G ould (1957) a ls o  rep o rted  a  c o rre la tio n , how ever, th e  study  
d id  show  som e p o llen  s iz e  d iffe re n c e s  due both to  g e n e tic a l  d iffe re n c e s  
b e tw een  p o p u la tio n s  w ith  th e  sam e chrom osom e num bers and to  s e a s o n a l  
env ironm en ta l c h a n g e s . Bell (1959) found c o n sid e rab le  v a ria tio n  in  
p o llen  s iz e  re s u ltin g  from d iffe re n t le v e ls  of m ineral n u tr itio n .
F ig . 9 . Photom icrograph of an  endosperm  n u c le u s  
show ing  ap p ro x im ate ly  81 chrom osom es 
(3n) and  54 chrom osom es (3n).
A. E. co lonum . n  = 2 7 .




Schoch-B odm er (1940) rep o rted  a  p o s it iv e  c o rre la tio n  b e tw een  a v a i l­
a b le  h a b ita t  m oistu re  and  p o llen  s iz e  in  Lythrum .
P ollen  sam p le s  w ere ta k e n  from se v e n  ta x a  in  a  to ta l  of tw en ty - 
one p o p u la tio n s , th ree  of e a c h  ta x a  (Table II ) . P o llen  sam p les  w ere 
ta k e n  from fre s h  m a te r ia l, e x c e p t for only tw o herbarium  sp ec im en s 
of E.. m urica ta  v a r . m ic ro s ta c h y a . S ize  m easu rem en ts w ere m ade from 
only th e  p o p u la tio n s w h ich  chrom osom e co u n ts  had  been  m ade p re ­
v io u s ly . One hundred  p o lle n  g ra in s  m ounted in  w a te r  w ere m easured  
from m acera ted  a n th e rs  from se v e ra l  f lo re ts  on one p a n ic le .
This in v e s tig a tio n  in d ic a te s  th a t  a  c o rre la tio n  d o e s  e x is t  
be tw een  th e  ta x a  of d iffe re n t p lo idy  l e v e l s . H ow ever, i t  a l s o  in d i­
c a te s  th e  v a ria tio n  am ong th e  p o p u la tio n s  w ith in  a  ta x  i s  of a  m agni­
tu d e  g re a te r  th a n  th e  v a r ia tio n  am ong th e  p lo idy  l e v e l s . Two 
popu la tions of te t r a p lo id s ,  E_. m u rica ta  v a r .  m ic ro stach y a  an d  
E. z e la y e n s is , show  a  m ean d iam e te r  o f 37 .4 ju  an d  3 5 .4 ^ ,  w hich  
is  e q u a l to  th e  h ex ap lo id  p o p u la t io n s . The c o e ff ic ie n t of v a ria tio n  
in d ic a te s  a  w ide range  a t  th e  95 p e rc e n t le v e l .  T his v a ria tio n  m ay be
c o rre la ted  to  a v a ila b le  m o is tu re . E ch inoch loa  i s  a  s e m i-a a u a tic
/
sew er d itc h  g ra s s  th a t  c an  be found grow ing in  w a te r  or in  a  d ry er 
h a b i ta t .
TABLE II
M ean  d iam ete r of p o llen  g ra in s  in  d iffe ren t tax a  o f E ch in o ch lo a .
M ean d iam ete r of 100 po llen  
Taxa g ra in s  per p lan t (in m icrons) Range C o e ffic ie n t
__________________________ n  = 18___________ n  = 27_______________________________  of v a ria tio n
E . colonum 3 2 .9 2 9 .4 - 3 6 .7 2 .0
E . colonum 3 7 .1 3 2 .0 -4 1 .6 5 .4
E . colonum 3 2 .2 2 8 .8 -3 8 .4 9 .1
E . o c c id e n ta lis 3 2 .6 2 8 .8 -3 8 .4 2 .3
E. o c c id e n ta lis 3 3 .4 3 0 .4 -4 0 .0 2 .1
E. o c c id e n ta lis 3 3 :6 3 0 .4 -4 0 .0 2 .0
E. c ru sq a lli 3 2 .5 2 8 .8 - 3 6 .8 4 .8
E . c ru sg a lli 3 5 .1 3 2 .0 -3 8 .4 3 .4
E . c ru sq a lli 3 7 .8 3 5 .2 -4 0 .0 3 .0
E. z e la y e n s is 2 9 .4 2 5 .6 -3 6 .8 7 .4
E . z e la y e n s is 3 5 .4 2 8 .8 - 4 1 .6 6 .6
E. z e la y e n s is . 2 8 .3 2 5 .6 - 3 2 .0 4 .7
E. m uricata 3 1 .2 2 8 .8 -3 6 .8 4 .5
E . m uricata 3 2 .4 2 7 .2 -3 6 .8 5 .4
E. m uricata 3 4 .2 2 7 .2 -4 0 .0 8 .0
E. m urica ta  v a r .
m ic ro stach y a 2 9 .4 2 7 .2 -3 5 .2 5 .4
m ic ro stach y a 3 2 .9 3 0 .4 -3 6 .8 5 .7
m ic ro stach y a 3 7 .4 3 2 .0 - 4 1 .6 5 .2
E. w a lte ri 2 9 .2 2 4 .5 - 3 6 .7 7 .8
E. w a lte r i 2 9 .4 2 5 .6 -3 5 .2 6 .0
E. w a lte r i 2 9 .7 2 5 .6 -3 3 .6 5 .8
ANATOMY
The im portance of a n a to m ic a l c h a ra c te rs  in  g ra s s  sy s te m a tis  
h a s  been  show n to  be u se fu l in  d iffe ren tia tin g  ta x a  a t  h igher ranks th an  
a t  th e  s p e c ie s  le v e l .  The p r in c ip a l rec en t w ork on th e  anatom y of g ra s s  
i s  Brown (1958), M e tca lfe  (1960) and  S tew art (1965). S tew art (1965) 
u s e d  ep iderm al c h a ra c te rs  to  d e lim it v a rio u s  g ra s s  genera  an d  poin ted  
ou t th e re  w as a  c e r ta in  am ount of in tra s p e c if ic  v a ria tio n  in  th e  c h a ra c ­
te r s  cf th e  e p id e rm is . M etca lfe  (1960) gav e  a  d e ta ile d  a cc o u n t of th e  
c h a ra c te r is t ic s  of th e  ep id e rm is of g r a s s e s .  The p resen t in v e s tig a tio n  
u til iz e d  ep iderm al c h a ra c te rs  b a se d  on M e tca lfe  (1960) and  S tew art 
(1965) w ork.
L eaf E piderm is
The a b a x ia l su rfa c e  of th e  le a f  w as u se d  b e ca u se  in  m ost l i te ra ­
tu re  re p o r ts , i t  b ea rs  a  g re a te r  d iv e rs ity  o f c h a ra c te rs  and  p rep a ra tio n s  
w ere  e a s ie r .  The su rfa c e  i s  d iv id e d  lo n g itu d in a lly  in to  a lte rn a te  z o n e s , 
th e  c o s ta l z o n e , th a t  o ccu rs  o v e r th e  v a s c u la r  b u n d les , an d  the  in te r ­
c o s ta l  z o n e s . The c e l ls  o f th e  ep id e rm is  a re  o f tw o m ain ty p e s , long 
c e l ls  an d  sh o rt c e l l s . The long c e l l s  vary  in  d ep th  of s in u o u s c e ll  
w a lls  from s lig h tly  s in u o u s  to  d is t in c t ly  s in u o u s  (F ig. 10). The sh o rt 
c e l l s  o ccu r m ostly  over th e  v a s c u la r  bund les in  row s of th ree  or more 
(F ig . 13 , 14).
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S ilic a  c e l ls  occu r over th e  v e in s  in  v a rio u s  s h a p e s ,  c ro s s ,  
dumb-bell and  n o d u la r. There w a s  no  s ig n if ic a n t d iffe ren ce  in  the ta x a , 
e x c e p t for som e v a rie tio n  of th e  ra tio  of c ro s s - s h a p e d  v e rsu s  n o d u lar. 
The c ro s s -s h a p e  w as m ore num erous in  E . w a lte r i (F ig . 13), E_. m uricata  
and J3. z e la y e n s is . Some of th e  le a v e s  exam ined  show ed  th e  nodu lar 
sh ap e  s i l ic a  c e l ls  a lm o s t e x c lu s iv e ly  (F ig . 10, 19), w h ile  an o th e r le a f  
from th e  sam e tax o n  had  m any d u m b -b e ll s h a p e d .
M acrohairs w ere c o n s is te n t ly  found on  a  few  of th e  t a x a , w ith  
s e v e ra l sp e c ia liz e d  c e l ls  a t  th e  b a se  a s  show n in  Figure 16 of E_. 
w a l te r i . E. c ru sq a lli  p roduced  s e v e ra l  p a p illo se  m acrohairs  a long  
the  b lade  m argin n e a r th e  sh e a th  in  som e p o p u la tio n s . E.  o c c id e n ta l i s . 
ty p ic a lly  found in  se w e r d i tc h e s , p roduced  m acroha irs  s c a tte re d  over 
th@ ep iderm al su rfa c e .
M icrohairs a re  u s u a lly  v e ry  a b u n d a n t, d e lic a te  an d  o ccu r m ostly  
in  th e  in te rc o a s ta l  zone o f a l l  th e  t a x a . They a re  b ic e llu la r  an d  th e  
a n te rio r c e l l  u su a lly  b reak s  o ff (F ig . 12).
P rick le  h a irs  w ere  found on a l l  ta x a ; th ey  w ere more num erous in  
a l l  but one form of E. w a lte r i  (F ig . 11), E. m uricata  an d  E.. z e la y e n s is . 
E . c ru sq a lli  had strong  p rick le  h a irs  on ly  on  th e  m ajor v e in s .  W eak and  
sc a tte re d  p rick le  h a irs  w ere  p re s e n t in  th e  in te rc o s ta l  z o n e s  o f E., 
z e la y e n s is .
A p a p illa  or sw o lle n  p o in t i s  p re se n t on a lm o st a l l  ep iderm al 
c e l l s .  T hese vary  in  th e  d eg ree  of th ic k n e s s  a t  th e  e n d s . They w ere
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le s s  d is t in c t  in  E. w a lte ri and E_. m u ric a ta , p robably  due to  the  
abundan t p rick le  h a ir s .
The s to m ata l p a tte rn  v a r ie s  in  th e  num ber of row s and  frequency  
a s  show n in  F igures 11 and  15 . In m ost o f the  ta x a  the  stom ata  a re  
low dome shaped  in  fre sh  le a f  p e e ls .  The su b s id ia ry  c e l ls  a re  bordered  
by one or tw o long c e l ls .  The len g th  of th e  s to m a ta l open ing  v a r ie s  
from p lan t to  p lan t w ith  a  ra th e r  w ide range of 22.4)1 in  E. ze laV en sis  
to  5 4 .4 u  in  E. w a l te r i .
S hea th
The sh e a th  h as been  found to  be a  s ig n if ic a n t  taxonom ic  c h a ra c te r
i
in  de lim iting  v a rio u s  ta x a .  E. m uricata  a n d .E . m uricata  Var. m icro­
s ta c h y a  in  L ou is iana  w ere found to  have  sc a b ro u s  s h e a th s  (F ig. 18).
E . w a lte r i (F ig . 15) ex h ib ited  a  w ide range  of c o n d itio n s , but a lw ay s 
c o n s is te n t  in  a l l  forms ex cep t form JL. In  form _1 th e  sc ab ro u s  con d itio n  
w a s  som etim e in d is t in c t  and no t rough to  th e  to u c h . T his sam e co n d i­
tio n  of only s l ig h tly  scab ro u s  w as found in  one p o pu la tion  of E.. 
z e la y e n s is . w h ile  th e  r e s t  w ere s c a b ro u s . E_. co lonum . E . c ru s q a l l i .
E . o c c id e n ta lis  and  E.. w a lte r i form 3_ had g lab ro u s s h e a th s .
C a ry o p sis
D iffe ren ces  in  s iz e  and sh ap e  of c a ry o p s is  and  em bryo len g th  
com pared w ith  c a ry o p s is  len g th  h a s  b een  re c o g n ize d  by M artin  (1946) 
an d  R eeder (1957) a s  tax o n o m ica lly  s ig n if ic a n t in  g ra s s  s y s te m a tic s .
The c a ry o p s is  w as cu t lo n g itu d in a lly  and  s ta in e d  in  the  p re sen t 
in v e s tig a t io n . E ach tax o n  w as exam ined  to  determ ine  th e  d ifference  
in  len g th  of th e  em bryo and c a ry o p s is  (F ig . 20 ). E. m uricata  (Fig. 20/ 
I-J) and  E. im uricata v a r . m ic ro stach y a  (F ig . 20 , K-L) w ere found to  
hav e  a  d iffe ren c e  in  embryo and  c a ry o p s is  len g th  th a t  w as q u ite  d if­
fe re n t from th e  o th e r  t a x a .  E . w a lte ri form 2 (F ig . 21 , O-P) produced 
a  la rg e r  endosperm  th an  12. w a lte r i w h ile  th e  embryo, leng th  o f both 
rem ained  ab o u t th e  sa m e . The ran g e s  of th e  em bryo leng th  and 
c a ry o p s is  len g th  w ere v a ria b le  bu t th e  d iffe re n c e s  in  c a ry o p s is -  
em bryo len g th  w ere q u ite  s ta b le  for a l l  th e  sam p le s  of any  g iven  
ta x o n . The d iffe ren c e s  in  c a ry o p s is  len g th  and  em bryo len g th  is  
g iv en  in  T ab le  I . A d o rsa l v iew  o f the  c a ry o p s is  of v a rio u s tax a  is  
p re se n te d  in  Figure 22 .
Fig . 10 -1 9 . A baxial ep id e rm is  of le a v e s  and  sh e a th s  
of g ra s s e s  o f v a rio u s  E ch inoch loa  ta x a .
Fig. 10. E. c ru s q a ll i  (lOOx)
Fig. 11, 13. 16. E. w a lte r i  (lOOx)
Fig. 12’, 17 . E. o c c id e n ta l is  (lOOx)
Fig. 14, 18 . E . m u rica ta  (lOOx)
Fig. 15. E. w a lte r i form 4 (lOx)
Fig. 19. E. colonum  (430x)
S ilic a  b o d ie s : 
c s ,  c ro s s - s h a p e d  
d b , d u m b -b e ll sh ap ed  
n , n o d u la r 
M acro h a irs : 
pb , p a p il lo s e  b a se d  
s e ,  s p e c ia l iz e d  ep iderm al c e l ls  
M ic ro h a irs : 
b , b ic e llu la r  
P rick le  H a irs : 
u , u n ic e llu la r  
lm , le a f  m argin  
M isc e lla n e o u s : 
p , p a p illa e  
l c ,  long  c e l ls  
s c ,  sh o rt c e l ls

F ig . 20 . C a ry o p s is  of v a rio u s  ta x a  of th e  g enus 
E ch in o ch lo a . Show ing a lo n g itu d in a l 
and  c r o s s - s e c t io n a l  v iew . (15x)
A -  B. E_. colonum
C -D . E. o c c id e n ta lis
E -F . E_. c ru s g a lli
G -H . E_. z e la y e n s is
I - J .  E_. m uricata
K-L. E.. m uricata  v a r . m ic ro stach y a
M-N. E_. w a lte r i








Fig . 2 1 .  C aryopsis o f v a rio u s  ta x a  of the  genus
E ch in o ch lo a . Show ing the  d o rsa l v iew . (15x)
A. E.. m uricata
B. E_. c ru sg a lli  -  -•
C . E. m uricata  v a r . m ic ro stach y a
D . E. o c c id e n ta lis
E. E. z e la v e n s is
F. E. colonum
G. E. w a lte ri
H . E. w a lte r i form 2
28
TABLE III






C ary o p sis
Range
M ean C aryopsis-E m bryo  
V alue_______ D ifference
E. colonum  
form _1 
E.. c ru sg a lli  
E.. m uricata
E . m uricata  v a r . 
m ic ro stach y a
E.. o c c id e n ta lis
JJ. w a lte r i 
form X  
fo rm  X  
form 3̂  
form 4̂
E.. z e la y e n s is
0 .9 - 1 .2
1 . 0 - 1 . 3  
1 .4 - 1 .9  
1 .7 - 2 .0
1 .3 - 1 .5
1 .3 - 1 .6
1 . 0- 1 . 4
1 .3 - 1 .5
1 .3 - 1 .5  
1 . 2- 1 . 4  
0 . 8 - 1. 2





1 .4 0  
1 .45
1. 21
1 .4 0  
1 .3 8  
1 .2 6  
1.00  
1 .15
1 .3 - 1 .5
1 .4 - 1 .7
1 .4 - 2 .3
1 .4 - 2 .1
1 . 2- 1.8
1 .4 - 2 .0
1 .4 - 1 .9
1 .5 - 1 .8  
1 .9 - 2 .1
1 .5 - 1 .7
1 .3 - 1 .6
1 .3 - 1 .5
1 .43  
1 .52  






















ANALYSIS OF HERBARIUM SPECIMENS
O b serv a tio n s  w ere m ade of th e  p re s se d  sp ec im en s c o lle c te d  in  
1966, 1967 and 1968 and  sp ec im en s borrow ed from th e  fo llow ing  
h e rb a ria : G H , G ray H erbarium ; LSU, L ou isiana  S ta te  U n iv e rs ity ; LPI, 
L ou isiana  P o ly tech n ic  In s titu te ;  NO, Tulane U n iv e rs ity ; N SC , 
N orthw estern  S ta te  C o lleg e ; NEC, N o rth easte rn  S ta te  C o lleg e ; SSC, 
S o u th e as te rn  S ta te  C o lleg e ; USL, U n iv e rs ity  o f  S o u th w este rn  L o u is ia n a .
M orpho log ica l c h a ra c te rs  for 323 sp ec im en s fo r th is  in v e s tig a tio n  
w ere  e v a lu a te d  by m e a su re m e n ts . C h a rac te rs  th a t  a p p ea re d  to  be m ost 
s ig n if ic a n t a re  sp ik e le t  le n g th , seed  leng th  and  w id th , a n th e r  le n g th ,
i
c a ry o p s is  len g th  an d  w id th , ca ry o p sis-em b ry o  len g th  r a t io ,  sh e a th  
su r fa c e , n a tu re  of f i r s t  g lum e. S p ik e le t len g th  m easu rem en ts w ere 
made from prim ary s p ik e le ts  from the  term ina l re c e m e s . T hree to  five  
sp ik e le ts  per p lan t w ere u se d  in  com puting av erag e  s i z e s .  A nther
len g th s  w ere ta k e n  from d ried  a n th e rs . Leaf b lade  len g th  an d  w id th ,
v.
h e ig h t of p la n t , racem es w ere m easured  to  th e  n e a re s t  m illim e te r.
The d a ta  w ere  e v a lu a te d  by preparing  and stu d y in g  freq u en cy  
d is tr ib u tio n . The po lygonal graph m ethod a s  o u tlin ed  by D av id so n  
(1947) w as u se d  fo r c o rre la tin g  s ix  q u a n tita tiv e  c h a r a c te r s . The m ean 
v a lu e s  for th e  s ix  c h a ra c te rs  of e a c h  s p e c ie s  o b ta in ed  from p rev io u s 
d a ta  w ere  u se d  (Table IV). The c h a ra c te rs  and  s c a le  u se d  for th e
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2 2 . Po lygons of E chinochloa ta x a .
1. E. co lonum . 2 . E. colonum  form 1 
3 . E. o c c id e n ta l i s . 4 . E. c ru s g a l l i .
5 . E_. w a lte r i form j4. 6 . E.. m u ric a ta .
7 . E. m urica ta  v a r . m ic ro s ta c h y a .
8 . E.. z e la y e n s i s . 9 . E. w a lte r i
10. E . w a lte r i  form 1. 11. E . w a lte r i form 3 . 




a i t k i r
im ik  m
H i n t  l i i f t k  (■ ■ ) H i n t  i lk tk
Seal*
TABLE IV
M ean v a lu e s  o f som e q u a n tita tiv e  c h a ra c te rs  o f E ch inoch loa  ta x a  (mm).
Taxa S n ik e le t A nther
F ertile
F lo re t
L enath
F ertile
F lo re t
W idth
C ary o p sis
Lencrth
C ary o p sis
W idth
E . colonum 2 .3 4 0 .6 9 2 .0 0 1 .3 4 1 .4 3 1 .1 0
form .1 2 .5 6 0 .7 3 2 .1 4 1 .4 8 1 .5 2 1 .2 8
E. c ru sg a lli 3 .3 0 0 .8 5 2 .8 2 1 .6 4 2 .0 8 1 .3 7
E . m urica ta 4 .0 0 0 .8 0 3 .3 0 1 .8 0 2 .0 0 1 .5 0
E . m urica ta  v a r . . 
m ic ro stach y a 3 .0 9 0 .7 1 2 .6 5 1 .7 0 1 .5 0 1 .3 7
E. o c c id e n ta l s 2 .8 4 0 .6 0 2 .4 1 1 .5 6 1 .8 5 1 .21
E . w a lte r i 3 .5 5 1 .03 3 .1 0 1 .22 1 .6 0 1 .0 6
form _1 3 .7 3 0 .8 3 3 .3 0 1 .2 4 1 .7 0 1 .1 2
form 2_ 4 .7 0 0 .9 5 3 .9 6 1 .2 6 1 .9 7 1 .1 5
form 3_ 3 .4 4 1 .0 8 3 .0 3 1 .2 0 1 .6 6 1 .05
form A 3 .5 5 1 .0 4 3 .0 4 1 .22 1 .4 4 0 .9 4
E . z e la y e n s is 2 .9 0 0 .9 0 2 .3 0 1 .2 0 1 .4 2 1 .1 1
TABLE V
R anges of som e q u a n tita tiv e  c h a ra c te rs  of E chinoch loa  ta x a  (mm).
Taxa
Num ber of 
S pecim ens 
Exam ined





F lo re t
Lenoth
F ertile
F lo re t
W idth




E . colonum 59 1 .8 - 2 .8 0 .5 - 0 .9 1 .7 - 2 .3 1 .1 -1 .7 1 .3 - 1 .5 0 .9 - 1 .2
form _1 15 2 .3 - 3 .1 0 .5 - 1 .0 2 .0 - 2 .3 1 .2 - 1 .7 1 .4 - 1 .7 1 .2 - 1 .4
E . c ru s a a l li 54 2 .8 - 4 .1 0 .7 - 1 .1 2 .1 - 3 .4 1 .3 - 1 .9 1 .4 - 2 .3 1 .1 - 1 .6
E . m uricata 45 . 3 .5 - 4 .5 0 .6 - 1 .2 2 .8 - 4 .1 1 .6 - 2 .2 1 .4 - 2 .1 1 .3 - 1 .9
E . m uricata  v a r . 
m ic ro stach v a 22 2 .5 - 3 .6 0 .6 - 0 .9 2 .4 - 3 .0 1 .5 - 2 .0 1 .2 - 1 .8 1 .1 - 1 .7
E . o c c id e n ta lis 25 2 .5 - 3 .3 0 .4 - 0 .7 ‘2 .2 - 2 .7 1 .4 - 1 .7 1 .4 - 2 .0 1 .1 - 1 .4
E . w a lte r i 43 3 .0 - 4 .5 0 .7 - 1 .4 2 .7 - 3 .6 1 .0 - 1 .4 1 .4 - 1 .9 0 .9 - 1 .2
form JL 14 3 .0 - 4 .5 0 .7 - 1 .1 2 .8 - 3 .5 1 .2 - 1 .3 1 .5 - 1 .8 1 .0 - 1 .2
form 2_ 3 4 .0 - 5 .2 0 .9 - 1 .0 3 .5 - 4 .5 1 .1 - 1 .4 1 .9 - 2 .1 1 .0 - 1 .3
form 3_ 12 3 .0 - 4 .0 0 .8 - 1 .2 2 .8 - 3 .5 1 .1 - 1 .3 1 .5 - 1 .7 0 .9 - 1 .1
form _4 6 3 .0 - 4 .2 0 .9 - 1 .2 2 .7 - 3 .6 1 .1 - 1 .3 1 .3 - 1 .6 0 .9 - 1 .0
Ev z e la v e n s is 6 2 .6 - 3 .3 0 .8 - 1 .1 2 .1 - 2 .7 1 .1 - 1 .3 1 .3 - 1 .5 " l ." 0 -1 .2
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polygons are  show n in  Figure 22 . The range of the  s ix  c h a ra c te rs  a re  
p re s e n te d  in  T able V.
D isc u s s io n  of Taxonom ic C h a rac te rs
S p ik e le t . (F ig . 2 3 ). The n a tu re  of sp ik e le t h a s  been a n  im portan t 
c h a ra c te r  in  p rev ious taxonom ic  trea tm e n ts  of g r a s s e s .  T hese  studie.s 
show  s p ik e le t  s iz e  w as not a d ep en d ab le  c h a ra c te r  to  de lim it a l l  th e  
ta x a  due  to  the  v a ria tio n  w ith in  e a c h  ta x o n . J E [ .  colonum  h as  a  uniform  
s iz e  w ith  85 p e rc en t o ccu rring  b e tw een  2 .1 - 2 .  6 mm. E. m u rica ta  an d  
E . m u rica ta  v a r . m ic ro stach y a  a ls o  have  a  d ep en d ab le  s p ik e le t  s i z e .
The range  v a ria tio n  in  both ta x a  w as 10 mm, w ith  only  a  s l ig h t  o v e rlap  
of s p ik e le t  s i z e .
WidgcSftd (1921), F a irb ro thers (1952) and o th ers  have u s e d  th e  
n a tu re  of s p ik e le t  h a irs  to  se p a ra te  th e  E chinochloa ta x a . The v a r i ­
a b il i ty  of the  h a ir  len g th  and  num ber w a s  g re a t and found to  be only  o f 
se co n d a ry  im p o rta n c e .
The back  of th e  s te r ile  lemma w as found to  ex h ib it a  c o r ia c e o u s  
sp o t n e a r  th e  m iddle of sp ik e le t  and  w as c o n s is te n tly  reco rded  for one 
ta x o n .
C a ry o p sis  len g th  -  w id th . (F ig . 21 ). The shape of the  c a ry o p s is  
h a s  taxonom ic  im portance  in  th is  g e n u s . E. m u rica ta , E. m u rica ta  v a r . 
m ic ro s ta c h y a , E.. c ru s q a l l i , E . colonum  and JE. o c c id e n ta lis  v a r ie s  from
35
broad ly  ob long  to  n e a r ly  o rb ic u la r , w h ile  th e  o th er ta x a  have  m ostly  
narrow ly  ob long  c a r y o p s is .
F e r tile  f lo re t  len g th  and  w id th . The fe r tile  f lo re t h a s  b e en  u s e d  
by som e a u th o rs  a s  im portance  in  d e lim itin g  som e ta x a .  The c h a ra c te r  
is  r e la tiv e ly  c o n s is te n t  w ith in  a l l  ta x a .  T his c h a ra c te r  w as th e re fo re , 
fa ir ly  im portan t in  d e lim itin g  tw o m ajor ta x a .
A n th e r. The a n th e r  w as  u se d  by W eigand  (1921)- a s  an  im portan t 
taxonom ic  c h a ra c te r .  I t  w as found th a t  c o lo r a s  w e ll a s  s iz e  range  w as 
im p o rtan t. H o w ev er, due to  th e  range  o f v a r ia tio n , s iz e  w as im portan t 
only  in  d e lim itin g  E . o c c id e n ta lis  from th e  o th er t a x a . E. colonum  h as  
purple a n th e r s ,  th is  c o rro b o ra te s  Y ubano 's (1962) f in d in g s .
S h e a th . H itch co ck  (1920; 1951) an d  W iegand (1921) u se d  th e  
n a tu re  of th e  s h e a th  in  th e  taxonom ic  trea tm e n t of E ch in o ch lo a . The 
sh e a th  h a s  b e en  found to  e x h ib it  th re e  d is t in c t  co n d itio n s  in  form s 
exam ined  from L o u is ia n a , g la b ro u s , sc ab ro u s  and p a p il lo s e -h is p id .
The c h a ra c te rs  w ere  c o n s is te n t  in  e a c h  of th e  sev en  tax a  and five form s 
th a t  w ere exam ined  from fie ld  and  g reen h o u se  sp e c im e n s .
Awn le n g th . The p re se n c e  or a b se n c e  of a n  awn w as v a r ia b le  in  
m ost of th e  ta x a .  The v a r ia tio n  w a s  c o n sp icu o u s  w ith in  a l l  ta x a  e x c e p t 
E. colonum  w h ich  h a s  not b een  reco rd ed  a s  hav ing  a w n s . The p re se n c e  
and a b se n c e  of aw n s w ere c o n sp ic u o u s ly  v a ria b le  even  b e tw een  s p ik e le ts
i
on th e  sam e in f lo re s c e n c e s  a s  w e ll a s  t i l le r in g  b ran ch es in  a l l  ta x a  
e x c e p t E.. co lonum  and  E . o c c id e n ta l i s .
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F irs t  G lu m e. The f i r s t  glum e h a s  been  rec o g n ize d  in  som e ta x o ­
nom ic tre a tm e n ts  a s  o f se co n d a ry  im p o rta n c e . The f i r s t  glum e in
E . m u rica ta  and  E. m urica ta  v a r . m ic ro stach y a  c a n  be c o n s is te n tly  
d e lim ited  from th e  o th e r  tax a  b a se d  on  th e  p re s e n c e s  of strong  s e ta e  
on five  n e rv e s . The f i r s t  g lum e w as a lw ay s  lo o se  and  s a c c a te .
S e ta e  on th e  p a n ic le  b ra n c h e s . The p u s tu la te  b a sed  s e ta e  v a ria b le  
in  len g th  and  freq u en cy  on th e  b ran ch es  o f th e  p a n ic le  o ccu rs  in  m ost o f  
th e  ta x a .  The a b s e n c e  of p u s tu la te  b a se d  s e ta e  w as s ig n if ic a n t in  
d e lim itin g  E . z e la y e n s is  from th e  o th e r  t a x a .
F ig . 2 3 . S p ik e le ts  of v a rio u s  ta x a  o f  th e  genus 
E ch inoch loa  show ing  th e  n a tu re  of the  
s p ik e le t  a n d  re la tiv e  s i z e . Each s p ik e le t  
i s  show n in  tw o v ie w s , d o rsa l an d  v e n tra l .  
(7X).
A -B. E. m u rica ta
C -D . E . c ru s g a l l i
E -F . E . m u rica ta  v a r .  m ic ro stach y a
G -H . E . z e la y e n s is
I -  J . JL colonum
K-L . J2. o c c id e n ta l is
M -N . E. w a lte r i
O -P . E . w a lte r i  form 2
ISWSi&n&ttli
TAXONOMIC TREATMENT
I b e lie v e  i t  i s  b e s t  to  reco g n ize  E ch inochloa a s  a  g en u s w ith  
h igh ly  v a ria b le  polym orphic tax a  a s  show n by the  e v id e n ce  in  th e  
p reced ing  s e c t io n .  I have c h o sen  to  se p a ra te  su b u n its  o f E_. colonum  
an d  E . w a lte r i by form num ber ra th e r  th a n  form nam e . I t  i s  my op in ion  
th a t  a d d itio n a l nam es in  th is  group a t  th is  time w ould on ly  add to  th e  
co n fu s io n . E_. m urica ta  v a r . m icrostachya  w as tre a te d  a s  a  v a r ie ty , 
how ever, in  th e  prelim inary  in v e s tig a tio n  i t  w as c o n s id e re d  a s  only 
a  form of E . m u c r ic a ta .
E chinochloa Beauv.
Y ellow ish  g reen  to  g reen  purp lish  a n n u a ls  w ith  t i l le r in g  c u lm s , 
p ro s tra te , sp re ad in g  a sc e n d in g , or e re c t ,  up to  2 .5  m eters ta l l ;  
p a n ic le  te rm in a l and  a x illa ry ; racem es 1 .5 -2 1  cm lo n g , sim p le  or com ­
pound; sp ik e le ts  p a ired  or crow ded along th e  ra c e m e , m ostly  p lan o ­
c o n v ex , s tro n g ly  m ucronate to  co a rse ly  p u b e sc e n t, som etim es purple 
sp o tte d  g reen  to  b ro w n ish , e l l ip t ic  to  o rb icu la r; f i r s t  an d  se co n d  glum e 
d is tin c t;  fe r ti le  f lo re t v a ria b le  w ith  s p ik e le t  le n g th , sm oo th , sh in in g  
and  c o ria c e o u s ; le a f  b lad es  a scen d in g  to  sp re a d in g , g lab ro u s to  
puberu len t to  p a p il lo se -h irsu te ;  ligu le  none to  m inute w h ite  h a irs ;  le a f  
sh e a th s  g la b ro u s , scab ro u s  to  s trong ly  p a p il lo s e -h is p id , the  low er ones 
som etim es p u rp lish .
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I ts  g re a te s t  d iv e rs ity  o f form in  L ou isiana  o ccu rs  in  th e  so u th e rn  
p a r t ,  m o stly  a long  th e  c o a s ta l  m arsh  re g io n .
Key to  S p e c ie s ,  V a rie tie s  and  Forms of 
E ch inoch loa  in  .L ouisiana
S h e a th  g lab ro u s  or p a p illo se -h isp id ; p a le a  of low er f lo re t w e ll d ev e lo p ed ; 
f i r s t  g lum e ra re ly  5 -n e rv e d , a p p re s s e d  to  s te r ile  lem m a.
F e rtile  f lo re t len g th  le s s  th an  tw ic e  th e  w idth ; c a ry o p s is  ova te  or 
o b lo n g , not e ll ip so id ; sh e a th  g la b ro u s .
S te r ile  lemma of low er f lo re t w ith  sm ooth c o ria ce o u s  sp o t on m ost 
s p ik e le ts ;  a n th e r  yellow  or purple., m ostly  0.6 mm lo n g (0 .4 - .7  mm); 
low er f lo re t o ften  s ta m in a te .
6 . E.. o c c id e n ta lis  
S te r ile  lemma o f flow er f lo re t w ith  m icrohairs  and  sp in u le s  on m id­
rib ; a n th e r  ye llo w  or p u rp le , m o stly  0 .7 - .9  mm long , low er 
f lo re t ra re ly , i f  every  s ta m in a te .
S p ik e le ts  2 .8 - 4 .1  mm lo n g , aw n len g th  v a riab le ; a n th e r 0 .7 -
1 .1  mm lo n g , y e llo w .
3 . E. c ru sg a lli
S p ik e le ts  ra re ly  more th a n  2 .8  mm lo n g , a w n le s s , sp in u le s  no t 
d is t in c t ;  a n th e r  p u rp le , c a .  0 \ 7 - 0 .8  mm lo n g .
P a n ic le  lo o se  m ostly  sp re a d in g , b ran ch es  s im p le , o ften  on one  
s id e ;  s p ik e le ts  m o stly  2 .0 - 2 .5  mm lo n g .
I . E .  colonum
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P a n ic le  t ig h t ,  e re c t ,  g re e n , u s u a lly  su b s te n d e d  by the  tw o 
u p p e r b la d e s ; s p ik e le ts  m o stly  2 .4 - 2 .9  mm lo n g .
2 . E . colonum  form JL 
F ertile  f lo re t  le n g th  g re a te r  th a n  tw ic e  th e  w idth ; c a ry o p s is  e ll ip so id ; 
s h e a th  g la b ro u s , or p a p il lo s e -h is p id .
S hea th  p a p i l lo s e -h is p id ,  som etim es on ly  m arg in a l.
C a ry o p s is  m ore th a n  1 .8  mm long; s p ik e le t  4 .0 - 5 .2  mm lo n g , 
long a w n e d , aw n 9-13  cm long; em bryo c a .  0 .5  mm le s s  th a n  
c a ro p s is  le n g th .
9 . E. w a lte r i form 2_
C a ro p s is  l e s s  th a n  1 .8  mm long; s p ik e le t  3 .0 - 4 .5  mm lo n g , 
u s u a l ly  aw ned; em bryo c a .  0 .4  mm le s s  th a n  c a ry o p s is  
le n g th .
P a n ic le  lo o se  n o d d in g , b ran c h es  u su a lly  d e sc e n d in g , g reen  or 
p u rp le -g in g e d ; low er sh e a th s  p a p il lo s e -h is p id .
7 . E_. w a lte r i
P a n ic le  t ig h t ,  b ran c h es  a s c e n d in g , only  s l ig h tly  nodd ing , g reen  
w ith  purp le  aw n; sh e a th s  p a p il lo s e -h is p id  up to  p a n ic le ; 
lig u le  a  row of w h ite  h a i r s .
11 . E. w a lte r i form 4
S h ea th  n o t p a p il lo s e -h is p id .
S h ea th  g la b ro u s .
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P a n ic le  t ig h t ,  m ostly  e re c t;  b ran ch es a sc e n d in g ; s p ik e le t  
g reen  w ith  purple  aw n s or aw n p o in ts ; cu lm s s le n d e r; 
l ig u le  a row of w h ite  h a i r s .
8 . E . w a lte r i form 1 
P a n ic le  lo o s e ,  b ran ch es  m ostly  d e sc e n d in g , nodding;
s p ik e le ts  g reen  to  p u rp lish - tin g e d ; cu lm s u su a lly  strong  
a t  th e  b a se ; no l ig u le .
10. E. w a lte r i  form 3 
S hea th  s c a b ro u s , p u b e sc e n t or som etim es only  s lig h tly  sc a b ro u s  a t  th e  
to p ; f i r s t  glum e 3 or 5 -n e rv e d ; p a le a  of low er f lo re t p re se n t or 
a b s e n t .
P a lea  of lo w er f lo re t  w e ll d ev e lo p ed ; p u s tu la te  b a sed  s e ta e  p re se n t 
on b ra n c h e s , som etim e few .
F e rtile  f lo re t le n g th  l e s s  th a n  tw ice  the  w idth ; f i r s t  glum e 5-n e rv e d  
w ith  s tro n g  sp in u le s ;  s p ik e le ts  w ith  w eak  to  d is t in c t  p u s tu la te  
b a se d  s p in u le s .
S p ik e le t 3 .5  mm long or more to  b a se  of aw n; a n th e r  c a .  0 .8  mm
long; p u s tu la te  b a se d  sp in u le s  d is t in c t .
4 . E_. m uricata
S p ik e le t 3 .5  mm long o r l e s s  to  b a se  of aw n; a n th e r  c a .  0 .7  mm 
long; p u s tu la te  b a se d  sp in u le s  few and  w eak .
5 . E_. m uricata  v a r .
m ic ro s tac h y a
F e rtile  f lo re t le n g th  g re a te r  th a n  tw ice  the w idth ; f i r s t  g lum e 
m o stly  3-n e rv e d .
8 . E. w a lte r i  form 1
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P a le a  o f low er f lo re t  a b se n c e  or rud im entary ; p u s tu la te  b a se d  s e ta e  
a b s e n t  on b ra n c h e s .
12. E_. z e la y e n s is
1(. E ch inoch loa  colonum  (L.) L ink , H o rt. B erol. 2: 209 . 1833.
Panicum  colonum  L . , S y s t .  N a t. e d . 10. 2: 870 . 1759.
M ilium  colonum  M oench , M e th . P I. 202 . 1794.
Q p lism enus colonum  H .B .K .,  N ov. G en . e t S p .  1; 108. 1815 . 
Panicum  so n a le  G u s s . , F I. S ic .  P rodr. 1: 62 . 1827.
Q p lism enus re p e n s  P r e s l . , R e l. H aenk , 1: 321. 1830.
Q p lism enus colonum  v a r . z o n a lis  S c h ra d .,  L innaea 12: 429 . 1838.
Panicum  incertum  Bo s e .  e x S t e u d . ,  Nom . Bot. e d . 2 . 2: 2 5 8 . 1841 . 
E ch inoch loa  z o n a lis  P a r i . . FI. Panorm . 1: 119. 1845.
Panicum  p ro repens S t e u d . . Syn P I. G lum . 1 :4 6 .  1854.
Q p lism en u s c ru s g a ll i  v a r .  colonum  C o s s . and  D u r .,  Expl. S ic .
A lger. 2 : 2 8 .  1854.
Panicum  colonum  v a r .  so n a le  L. H . D ew ey , U . S . N a t. H erb . c o n t. 
2: 502 . 1894.
E ch inoch loa  colonum  v a r .  z o n a lis  W oo t. and  S ta n d i . ,  N . M e x . C d .
Agr. B ui. 81: 4 5 . 1915.
E ch inoch loa  c ru s g a ll i  s u b s p . colonum  H onda. Bot. M ag . (Tokyo)
37: 1 2 2 . 1923.
Panicum  c ru s g a l l i  s u b s p . colonum  M akino and N em oto. F I. Ja p .
1470. 1925.
P la n ts  a n n u a l .  Culm s decum ben t to  su b e re c t , w eak , som etim es 
rooting on low er n o d e s .  P a n ic le  lo o s e , e r e c t ,  b ranches s im p lq , from
1 .2 - 3 .5  mm lo n g , m o stly  on one s id e  o f p a n ic le  a x is .  N odes g lab rous
t
and u su a lly  sw o lle n  tow ard~the b a s e .  S h ea th  g la b ro u s . L igule a b s e n t .  
Blade 0 .5 - 1 .5  cm  b ro ad , 7 -3 8  cm lo n g . S p ik e le ts  p lanoconvex , 1 .8 -  
2 .8  mm lo n g , a w n le s s  or w ith  aw n p o in t, g ree n  to  purple co lo re d , 
u su a lly  in  four row s a lo n g  e a c h  b ranch  of th e  p a n ic le , sp in u le s  o f 
sp ik e le t  m in u te . P a le a  of low er f lo re t w e ll  deve loped  and su b e q u a l to  
p a lea  of fe r tile  f lo r e t .  S te rile  lemma an d  f i r s t  glum e sq b e q u a l. A nther 
0 .5 - 0 .9  mm lo n g , p u rp le , ra re ly  y e llo w . F ertile  f lo re t 1 .7 - 2 .3  mm 
long , 1 .1 - 1 .7  mm b ro a d . C a ry o p s is  1 .3 - 1 .5  long , 0 .9 - 1 .2  mm b ro ad , 
brow nish  c o lo re d . Embryo 0 .9 - 1 .2  mm lo n g , 0 .3 8  mm le s s  th an  c a ry o p s is  
len g th . F low ering from June to  N ovem ber.
Type: T am ac ia , B row ne, lo c a tio n  of ty p e  sp ec im en  unknow n.
D istrib u tio n : Found ab u n d an tly  th ro u g h o u t L o u is ian a , a s  a  w eedy  g ra s s  
in  u su a lly  dam p c u lt iv a te d  f ie ld s  an d  w a s te  p la c e s .
D isc u ss io n : T his ta x o n  i s  n a tiv e  and  co sm o p o litan  in  L o u is ian a . I t  is  
re c o g n iz e d  by th e  th in  s le n d e r  c u lm s , sim ple  b ranches on a  sh o rt 
g reen  or p u rp le  p a n ic le .  One sp e c im e n , B -290 . w as c o lle c te d  w ith  
purple b a n d s , a  form th a t  w as rec o g n ize d  by W iegand (1921). The 
v a r ia b il i ty  o f pu rp le  p igm ent in  le a v e s  of th is  taxon  w as c o n s id e re d
i
to  be of n o  tax o n o m ic  v a lu e .
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R ep resen ta tiv e  sp e c im e n s :
LOUISIANA: P a r is h . A c ad ia , G ooch 14 (USL). A ssum ption , 
B -229 . A v o y e lle s , B -2 8 9 . B -2 9 0 . B eauregard , T h iere t 29438 
(USL). B o ss ie r . R ob ine tte  214 (LPI), B -2 8 0 , S h inners 21192 
(GH). C a lc a s ie u ,  T h ie re t 28001 (USL), B -261 , B -301 . C a ld w e ll, 
B -292 . C am eron , T h ie re t 9613 (USL), V alentine  6084 (USL). 
C a ta h o u la , M oore 6471 (LPI. LSU), B -285 , B -2870 E as t Baton 
R ouge, C a in  an d  H e a th , D ecem ber 12, 1925 (LSU), B -153, B -155 , 
B -158 , B -159 , B -1 6 7 , B -1 7 6 , B -2 0 1 . B -2 0 4 , T h ieret 27777 (USL). 
E ast C a rro ll, B -3 1 9 , T h ie re t 29997 (USL). E ast F e lic ia n a ,
T h ieret 21290 (USL). E v an g e lin e , B -2 6 8 . F rank lin , T h ie re t 
30060 . 30070 (USL), Ib e r ia ,  B -3 0 4 , T h ie re t 15924 (USL).. 
Ib e rv il le , B -1 8 4 . B -1 8 6 . Je ffe rso n , B -329 , Guidry 14 (LSU). 
Je ffe rso n  D a v is , D ic k in so n , S e p t. 15, 1918 . L a fa y e tte , B -142, 
C laycom b (? ) (LSU, USL), C o rre ll 9365 (LPI), H aynes an d  H inton 
2526 (GH, USL), L a s se ig n e  195 (USL), T h ie re t 8649 (USL), 
Reynolds 61 (N SC). L afo u rch e , L a s se ig n e  656 (USL), B -1 9 8 . 
L inco ln , B -3 2 6 . M a d iso n , B -316 , T h ie re t 28231 . N a tc h ito c h e s , 
R eynolds 71 (N SC), M ontgom ery 68 (N SC), B arrett 56 (NSC), Rabb 
63, (NSC). O r le a n s , B ank, A ug. 2L , 1940 (NO), Ewan 18800 (NO, 
G H ), M o rriso n , Tune 3 0 , 1929 (N O ). O u a c h ita , B -297, T h iere t 
20713 (USL), Thom as 7 2 2 , 3 7 8 1 , 10980 (NEC). P laq u em in es ,
• Ewan 17986 (NO, G H ), Red R iver, T h ie re t 20652 (USL). S ab in e ,
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S h inners 26544 (GH). S t .  B ernard, Lem aire 8 4 7 , 923 (LSU,
USL). S t. C h a r le s , G riff in q , O c t. 1, 1913 (LSU), M ontz 153 
(LSU). S t. Tam es. B -1 9 6 , B -197 , B -2 4 1 . S t. Landry, B -129 . 
B -1 3 0 . S t. M artin , R uss 358 (USI), K idder 178 (USL). S t . .
M ary , B -191 , B -230 , B -2 3 1 . B -2 3 3 , C o rre ll 9343 (LPI, GH),
Ewan 18953 (NO). S t. Tam m any, R ockett 6 . T an g ip ah o a . B -2 0 8 ,
t
B -209 , B -211 , Brown 19896 (LSU), Sm ith 51 (LSU). T e n s a s , 
B -3 1 0 , B -3 1 1 . T erreb o n n e . B -2 3 9 , B -2 4 0 , A rceneaux  212 (LSU), 
Ingram  and Haynes 172 (LSU). W e s t C a rro ll . T h ie re t 28219 (USL). 
W inn , Brown 9586B (LSU). P a r ish  unknow n, H ale  365 (GH). 
MEXICO: Llano C a g u ih u i, W ig g in s 15526A (GH).
2 . E chinoch loa  colonum  form 1_.
P lan ts  a n n u a l. C ulm s e r e c t ,  no t roo ting  a t  th e  n o d e s . P an ic le  
t ig h t ,  b ra n c h e s , a sc e n d in g . U pper b la d e s  m o stly  e re c t  p ro jec tin g .a b o v e  
th e  end  of p a n ic le .  S hea th  g la b ro u s . N odes u s u a l ly  p u b e sc e n t, sh o rt 
a p p re s s e d  h a ir s ,  som e g la b ro u s . S p ik e le t 2 .3 - 3 .1  mm lo n g , g ree n , 
a w n le s s ,  s c a rc e ly  e c h in a te , s te r i le  lemma an d  f i r s t  glum e su b e q u a l, 
s te r i le  p a le a  w h ite , w e ll d e v e lo p e d , su b e q u a l to  p a le a  of fe r t i le  f lo re t .  
A nther 0 .5 - 1 .0  mm long , purp le  to  p ink  c o lo re d . F e rtile  f lo re t  2 .0 - 2 .3  
mm lo n g , 1 .2 - 1 .7  mm b ro ad , o v o id . C a ry o p s is  1.4-1=. 7 mm lo n g , 1 .2 -
1 .4  mm b ro ad , b row nish  c o lo re d . Embryo 1 .0 - 1 .3  mm lo n g , 0 .3 4  mm
. »
l e s s  th a n  c a ry o p s is  le n g th .
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D is trib u tio n : S c a tte re d  th roughou t L o u is ia n a , occurring  m o stly  in  
th e  r ic e  f ie ld s  o r a s s o c ia te d  w ith  c u ltiv a te d  c ro p s .
D isc u ss io n : T his form is  reco g n ized  or d is t in c t  from th e  ty p ic a l
E . colonum  by th e  som ew hat la rg e r  s e e d , e re c t cu lm s an d  th e  
te n d e n c y  of th e  upper tw o  b lad es  to  som ew hat e n c lo se  th e  g ree n  
com pact p a n ic le .
R ep resen ta tiv e  sp e c im en s :
LOUISIANA: P a r is h . C a lc a s ie u , B -302 . C a ta h o u la . M oore 
6471 (GH). C o n c o rd ia . B -288 . E as t Baton R ouge. B -2 2 3 . E a s t 
C a rro ll , B -320 , B -3 2 1 . Ib e r ia , B -305 . L a fa y e tte , B -3 3 7 .
L in co ln , B -3 2 5 . M ad iso n , B -3 1 7 . S t. M ary, B -2 3 4 . V erm ilion , 
L ass  e igne  436 (USL). W e s t C a rro ll, B -323 . W est F e l ic ia n a , 
T h ie re t 21894 (USL).
3 . E ch inoch loa  c ru s g a l l i  (L .) B e a u v ., E s s .  A grost. 53 , 161. 1812 . 
Panicum  c ru s g a l l i  L . ,  S p . P . 56 . 1756.
Panicum  c ru s g a l l i  v a r .  A L . , S p . P I. 56 . 1753.
Panicum  c ru s g a l l i  v a r .  B L . , Sp . P I. 56 . 1753.
M ilium  c ru s g a ll i  M o en ch , M eth . P I. 202. 1794.
Panicum  grossum  S a l i s h . , Prod. S tirp . 18. 1796.
Panicum  c ru s g a ll i  (L .) a r is ta tu m  Pursh FI. Amer. S e p t. 66 . 1814 . 
P enn ise tum  c ru s g a ll i  B aum g., Enum. S tirp . T ra n s s ilv . 3: 2 7 7 . 1816 . 
E ch inoch loa  c ru s g a l l i  v a r .  a r i s ta ta  S . F . G ray, N a t. A rr. B rit. P I.
2: 158. 1821.
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Q p lism en u s c ru s g a ll i  D u m ., O b s . G ram . B elg. 138. 1823.
i
O rthopoqon c ru s g a l l i  S p r e n g ., S y s t .  Veg. 1: 307 . 1825.
Panicum  c ru s g a l l i  (L .) v a r . lo n q ise tu m  T rin . S p . G ram in. i i .  t .
162 . 1829.
E ch inoch loa  c ru s g a ll i  (L.) V eauv. form a v i t ta te  H u b b ., Rhodora 
2 3 2 . 1916.
E ch inoch loa  c ru s g a l l i  (L .) B eauv. form a lo n g ise ta  (T rin .) F a rw e ll, 
R ep. M ic h . A cad . S c i .  s s i .  349 . 1919.
P la n ts  a n n u a l , to  1 .5  m eters  .ta l l ,  e re c t  to  decum bent and  roo ting  
on th e  lo w er n o d e s . C ulm s s le n d e r , n o d es g la b ro u s , sligh tly , sw o lle n . 
S hea th  g la b ro u s , o ften  purple  a t  th e  g $ s e . L igule a b s e n t .  Blade 0 .5 -
2 .1  cm b ro ad , 9 -4 8  cm lo n g , o ften  p u b e sc e n t w ith  a  few p u s tu la te  b a se d  
h a irs  a lo n g  th e  m arg in  a t  th e  b a se  of th e  b la d e . P an ic le  5 .5 -2 4  cm lo n g , 
w ith  m o stly  sp re ad in g  or som etim e a p p re s s e d  b ra n c h e s . S p ik e le ts  
p an o co n v ex , 2 .8 - 4 .1  mm long to  th e  b a se  of the  awn or aw n p o in t. 
G lum es m ucronate  a n d  h is p id , th e  f i r s t  g lum e on ly  m inu te ly  m ucronate 
o$ the  n e rv e s , s 'p in u le s  o f se co n d  glum e and  s te r i le  lemma of s p ik e le t  
w ithou t sw o lle n  b a s e ,  som etim e on ly  s l ig h tly .  S te rile  p a lea  w e ll 
d e v e lo p e d , w h it is h  or p u rp lish . A nther 0 .7 - 1 .1  mm lo n g , ye llow  a t  
a n th e s is .  F e rtile  f lo re t  2 .1 - 3 .4  mm lo n g , 1 .3 - 1 .9  mm b road , sm ooth  
c o r ia c e o u s , w h ite  to  da rk  g ra y . C a ry o p s is  1 .4 - 2 .3  mm lo n g , 1 .1 - 1 .6  
mm broad o v a te  b row n ish  c o lo re d , em bryo 1 .4 - 1 .9  mm. Flow ering 
from June to  N ovem ber.
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Type: C a n ad a , Kalm ( ? ) ,  in  th e  L innean H erbarium . The ty p e  h a s  not 
been  ex am in e d .
D is trib u tio n : E . c ru s g a l l i  (L .) B eauv. i s  d is tr ib u te d  th roughou t
i
L o u is ia n a . I t  i s  more common in  c u ltiv a te d  f ie ld s  and  sew er 
d i tc h e s .
D isc u ss io n : The s iz e  o f th e  s p ik e le t  v a r ie s  from 2 .8 - 4 .1  mm lo n g .
The sp in u le s  a re  sh o rte r  in  g e n e ra l th a n  E_. m urica ta  or E. w a lte r i . 
The p re se n c e  or a b s e n c e  of an  aw n w a s  q u ite  d is t in c t  and  v a r ia b le , 
and  u n im portan t a s  a  taxonom ic  c h a ra c te r .  F ie ld  p lo t spec im ens 
B -203; an d  B -217 w ere  ex am p les of th is  v a r ia b il i ty .  The o ld er 
p a n ic le s  b e a r  s p ik e le t  th a t  w ere d is t in c t ly  a w n le s s ,  w hile  th e  
p a n ic le  p roduced  la te r  in  th e  grow ing s e a s o n  d e v e lo p s  s p ik e le ts  
w ith  a w n s . H itch co ck  (1920) re c o g n ize d  only  th e  one ta x o n , JB. 
c ru s g a ll i  (L .) B eauv. and  s e v e ra l v a r ie t ie s  in  th e  U n ited  S ta te s  
a s  be ing  d if f ic u lt  to  s e p a ra te  from th e  European sp e c im e n s . 
W eigand  (1921) re c o g n iz e d  tw o ta x a  a s  d is t in c t ,  one in d ig e n o u s ,
E. m u rica ta  (B eauv .) F ernald  and  E . c ru s g a ll i  (L .) B eauv. a s  
in tro d u c e d .
R ep resen ta tiv e  sp e c im e n s :
LOUISIANA. P a r ish . A cad ia . B -1 3 3 , B -134 , B -1 3 5 , B -136 . 
B -1 3 7 . A llen . B -2 6 3 . B -264 . B ien v ille , W are 66 (NSC). 
C a lc a s ie u ,  B -2 6 2 , B -300 , T h ie re t 20634 , 23507 , 28000 (USL).
i
C a ld w e ll , B -2 9 4 . C am eron , H aynes 85 (U&L)/ T h ie re t 8781 (USL).
C la ib o rn e , T eansonne. Tune 2 4 . 1938 (LSU). E as t Baton R ouge, 
B -203 , B -217 , B -224 . B -2 4 5 , B -27 0 , Brown 5086 (LSU).
Burnett 8. (LSU). E a s t F e l ic ia n a , B -3 0 8 , Thom as 11530 (NEC)»• 
E v an g e lin e , B -26 7 . Ib e rv il le , B -1 8 3 . J a c k so n , Ham mons 16 
(NO). Je ffe rso n  D a v is , B -2 5 5 , B -2 5 6 , B -2 5 7 , B -258 , T h ie re t 
26356 (USL). L a fa y e tte . C lavcom b 361 , 364 (USL), B -1 4 1 .
R eese 1456 (USL, G H ), 3855 (USL). L afo u rch e , B -199 . L a S a lle , 
B -284 . L inco ln , W oodword 6 3 8 . 729 (LPI). L iv in g sto n , R ockett 
35. (LSU). N a tc h ito c h e s . W are 72 (NSC)i; O u a c h ita . B -299 . 
O rle a n s , M cArthur. Tuly 2 . 1928 (N O ). S a b in e , B -273 . S t .  
Bernard, Lemaire 281 (USL). S t .  L andry , B -1 3 1 . B -132 . S t .  
M ary , B -235 . Lemmon 1219 (LSU). T an g ip ah o a , B -215 . B -2 2 6 . 
Thomas 11654 (NEC).. . W ascorn 182 (LSU). T errebonne, B -2 3 8 . 
L asse ig n e  871 (USL). V erm ilion , B -2 5 1 , B -2 5 3 . B-25 4 . H an sen  
20885 (USL), L asse ig n e  430 (USL). W es t Baton Rouge, B -1 8 2 . 
W inn , Brown 9586A (LSU).
E chinochloa m uricata  (B eauv .) F e rn . Rhodora 17: 106. 1915 
Panicum  m uricatum  M ic h x .,  F I. Bor. Amer. 1: 4 7 . 1803. N ot 
P . m uricatum  R e tz . 1786.*
S e taria  m uricata  B e a u v ., E s s .  A g ro s t. 51 , 170, 178. 1812 . 
Panicum  .pungens P o ir . in  L em ark 'd  E n cy c l. M e th . Bot. S up . 4: 
273 . 1816.
Q plism enus m urica tu s (B eauv .) K unth, R ev. G ram . 1: 4 5 . 1829.
50
E chinoch loa  c ru sg a lli  (L .) B eauv. v a r .  m uricata  F a rw e ll, M ich .
A cad . S c i .  R ept. 21: 3 5 0 . 1920.
I
E chinoch loa  c ru sg a lli  v a r . m ich au x ii H o u se , N . Y. S ta te  M us.
i
B ull. 243 -244 : 4 2 . 1923.
E ch inoch loa  pungens (P o ir.) R y d b ., B ritton ia  1: 8 1 . 1931.
E ch inoch loa  pungens v a r .  c o a rc ta ta  F ern , and  G r i s c . ,  Rhodora 37:
136, p i .  336 , f ig . 1 , 2 .  1935.
P la n ts  a n n u a l. Culm s s u b e re c t to  e r e c t ,  s tro n g . P a n ic le  10-33 
cm lo n g , b ran ch es  3 .0 -1 1  cm , m o stly  w id e sp re a d  a lo n g  p a n ic le  a x is ,  
w ith  few  to  no p u s tu la te  b a se d  s e ta e  a lo n g  th e  b fan c h . S h ea th  o ften  
p u rp lish , s c a b ro u s . N odes g la b ro u s . S p ik e le ts  3 .5  to  4 .5  mm lo n g , 
u su a lly  aw n ed , ra re ly  aw n p o in te d , p u s tu la te  b a se d  s e ta e  o f te n  s tro n g , 
th ic k  a t  b a s e ,  u su a lly  purplisri. g re e n , c row ded  a lo n g  p a n ic le  b ra n c h e s , 
p a le a  w e ll d e v e lo p e d , u su a lly  p u rp lis h . F irs t  glum e 5 -n e rv e d , w ith  
d i s t in c t  s e ta e  on n e rv e s ,  s a c c a te  or lo o se  a round  s p ik e le t .  F ertile  
f lo re t 2 .8 - 4 .1  mm lo n g , 1 ,6 - 2 .2  mm b ro ad . C a ry o p s is  1 .4 - 2 .1  mm 
lo n g , 1 .3 - 1 .9  mm b ro ad . A nther 0 .6 - 1 .2  mm lo n g , u su a lly  y e llo w ish  
to  ta n .  C a ry o p sis  0 .0 7  mm lo n g er th a n  em bryo . F low ering from July 
to  N ovem ber.
Type: CANADA. Lake C ham plain  M ich au x . The type  h a s  no t been
e x am in ed .
D is trib u tio n : E . m urica ta  i s  w id e sp re a d  in  th e  no rthern  p a rt o f L o u is ian a ,
■ i
South to  th e  C o a s ta l  P la in  m arsh .
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D isc u ss io n : Fernald  (1915), W iegand  (1921)/ F a s s e t t  (1949), arid
o th ers  tre a te d  th is  ta x o n  a s  n a tiv e  to  N orth A m erica . E xam ina­
tio n  o f fie ld  c o lle c t io n s  and  herbarium  sp e c im en s  show  only  
s lig h t v a r ia tio n s . Some sp ec im en s w ere  found to  have  a g reen  
in flo re sc en c e  w h ile  o th e rs  w ere  p u rp lis h . The strong  p u s tu la te  
b a sed  se ta e  w a s  prom inent on a l l  s p ik e le ts  ex am in ed .
R ep resen ta tiv e  sp e c im en s :
LOUISIANA: P a r ish . B o ss ie r . R ob inette  171 (LSU), T h ie re t 
26085 (USL), P e n n , Tulv 2 4 , 1941 (USL), B -2 7 6 . C a ld w e ll,
B -2 9 1 . C a ta h o u la , B -28 6 . D eS o to , T h ie re t 2 Q742 (USL). E as t .. 
Baton Rouge, L a sse ig n e  1149 (USL). E as t C a rro ll, B -3 1 8 ,
Thomas 3316, 3336 (NEC). E as t F e l ic ia n a , B -3 0 9 . F ran k lin , 
T h ieret 30058 (USL). L a fa y e tte , L a sse ig n e  222 (USL). L aS a lle , 
T h ie re t 25043 (USL). L in co ln , D ike 14 (LPI), M oore 5458 (LPI), ' 
M oore 5400, 5 4 5 8 . P o land  2 7 8 . M ad iso n , B -3 1 2 , L asse ig n e  
840 (USL). M o re h o u se , T h ie re t 2 8 2 1 1 , 29920 , 20433 (USL)'. 
N a tc h ito c h e s , B arrett 53 (N SC ), H arris  67 (NSC), M ontgom ery 
59. (NSC), Rabb 75 (N SC), W are 6 9 , 73 (N SC). O rle a n s , C ocks 
Tune 1900 . O u a c h ita , T h ie re t 20828 , 28164 (USL), Thom as 2 0 , 
3565 , 11404 (LPI). Red R iver, T h ie re t 20307 (USL). R ich land , 
T h iere t 20928 (USL). S a b in e , B -2 7 2 . T an g ip ah o a , E. A. B essey
t
M ay 12, 1909 (LSU). U n ion , M oore 6345 ( IP l ) . W es t Baton 
R ouge, B -247 . W e st C a r ro l l , B -322 , R icks JL3 (LSU).
TEXAS: S helby  C o . B -274.
E ch inoch loa  m urica ta  v a r. m ic ro stachya  W eiqand  Rhodora 23: 5 8 . 1921 
Panicum  c ru s g a ll i  v a r . m ite P rush , F I. Am er. 1814 .
P anicurr c ru s g a ll i  v a r . purpureum  P u rsh . F I. A m er. 1814.
i
Panicum  c ru s g a ll i  v a r . m utlcum  E l l . . Bot. S . C . an d  G a . 1: 114. 
1816.
E ch inoch loa  c ru sg a lli  v a r . m itis (Pursh) P e te rm ., FI. L ip s . 82 .
1838.
Panicum  sc ie n d e n s  N e ss  ex  s te u d . . S vn . P I. G lum . 1: 4 7 . 1854. 
Q p lism enus c ru s g a lli  v a r . m uticus W ood. Am er. B ot. and  F lo r.
p t .  2 : 3 9 3 . 1871.
Panicum  c ru s g a l l i  norm ale v a r. m ite form a h isp id u m  K untze. Rev.
G en . P I. 2: 783. 1891.
E ch inoch loa  c ru sg a lli  v a r . m utica Rvdb. . C o lo . A gr. C o l. Bui.
100: 21 . 1906.
E ch inoch loa  c ru sg a lli  forma purpurpea F a rw e ll. M ic h . A cad . S c i.
R pt. 21: 349 . 1920.
E ch inoch loa  m uricata  v a r . m ultiflo ra  W e ig a n d . Rhodora 23: 5 9 .
1921.
E ch inoch loa  m uricata  v a r . lu d o v ic ian a  W ie g an d , Rhodora 23: 58 . 
1921 .
\
E ch inoch loa  m ic ro stach y a  Rvdb. .  B rittonia 1: 8 2 . 1931 . j.
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E ch inoch loa  pungens (Poir'.) R y d b .# v a r . m ic ro s tach y a
(W iegand) F ern , an d  G r i s c .# Rhodora 37: 137 . 1935. 
E ch in o ch lo a  pungens v a r .  m ultiflo ra  Fern , and  G r i s c . ,  Rhodora
i
37: 137. 1935.
E ch inoch loa  c ru s g a ll i  v a r .  m ic ro stach y a  (W iegand) S h in n e rs , 
Rhodora 56: 33 . 1954 .
P la n ts  a n n u a l. Culm s e re c t ,  u su a lly  s tro n g . S h ea th  o ften  
p u rp lis h , s c a b ro u s . Blade 0 .9 - 2 .0  cm broad by 20-62  cm lo n g .
P a n ic le  to  25 cm lo n g , b ran c h es  3 .0 - 9 .0  cm long o ften  crow ned  a lo n g  
p a n ic le  a x i s .  S p ik e le ts  2 .5 - 3 .6  mm lo n g , pu rp lish  o r purp le  t in g e d .
The aw ns a b s e n t  in  m ost fo rm s. S p ik e le ts  w ith  or w ith o u t p u s tu la te  
b a se d  s e t a e .  F irs t glum e 5 -n e rv e d , w ith  s e ta e  on n e rv e s ,  s a c c a te  o r 
lo o se  a round  s p ik e le t .  F e rtile  f lo re t 2 .4 - 3 .0  mm lo n g , 1 .5 - 2 .0  mm 
b ro ad . C a ry o p s is  1 .2 - 1 .8  mm lo n g , 1 .1 - 1 .7  mm b ro ad . A nther 
0 .6 - 0 .9  mm lo n g . C a ry o p s is  0 .1 0  lo n g er th an  em bryo. F low ering 
from Ju ly  to  N ovem ber.
Type: NEW YORK. I th a c a  jE. L . Palm er 97 (GH). The ty p e  h a s  n o t been  
e x a m in e d .
D is tr ib u tio n : S c a tte re d  th roughou t th e  northern  c e n tra l an d  so u th e a s te rn  
p a rt o f  L o u is ia n a .
D is c u s s io n :  E . m urica ta  v a r . m ic ro stach y a  is  a  v a ria b le  ta x o n  a s
W ieg an d  (1921) re c o g n iz e d . H is trea tm en t of E. m urica ta  in c lu d ed  
fou r v a r i e t i e s , lu d o v ic ia n a , o c c id e n ta l i s , m ic ro stach y a  an d
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m u ltif lo ra . E. m urica ta  v a r .  lu d o v ic ia n a , B illing 14 (GH),
Baton R ouge, L o u is ia n a , h a s  been  exam ined  and  is  e q u a l to  
E. m u rica ta  v a r .  m ic ro stach y a  sp e c im en s  c o lle c te d  from th e  
sam e a re a  h e lp  to  confirm  i t  i s  n o t synonom pus w ith  
E. m u r ic a ta . The s p ik e le ts  are  sm a lle r , a n th e r  sm a lle r , 
p a n ic le  s h o r te r ,  t ig h t and  more e re c t .
R e p rese n ta tiv e  sp e c im e n s :
LOUISIANA: P a r ish . B ien v ille . G ouedy 724 (LPI). C ad d o , 
T h ie re t 20980 (USL). E as t Baton R ouge, B -1 5 4 , B-342 (LSU), 
B illings 14 (G H ). Ja c k so n , P o s h e r  638 (LPI), F ree land  6 9 3 .
»*»
Je ffe rso n , Ewan 17430 (N O ). L a fa y e tte , D e la h o u ssa g e  195 
(USL). L a S a lle , H o llis  226 (LPI). L in co ln , H ansfo rd  8 4 , 115 
(LPI). L iv in g s to n . T h ie re t 24771 (USL). N a tc h ito c h e s , 
R obbertson  6 2 . 74 , 70 (NSC). O u a ch ita , Krai 8054 (NEC)..
S t .  M ary , D e la h o u s s a g e , 208 (USL). T e n s a s , T h ie re t 2 1 5 6 0 . 
28250 (USL). .
ARKANSAS: S c o tt C o . ,  M oore 520859 (LPI).
NEBRASKA: L a n c a s te r  C o . , M ap les 286 (LPI).
6 . E ch inoch loa  o c c id e n ta l is  (W leg .) Rydb. B rittonia  1: 8 2 . 1931. 
E ch inoch loa  m urica ta  v a r .  o c c id e n ta lis  W ie g . Rhodora 23: 5 8 . 
1921.
E ch inoch loa  pungens v a r . o c c id e n ta lis  F ern , and  G r i s c . ,
Rhodora 37: 137. 1935.
E ch inoch loa  pungens v a r . w le g a n d ii , Rhodora 51: 2 . 1949.
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P la n ts  annual#  to  1 m eter t a l l .  C ulm s suberect#  s le n d e r . N odes 
g la b ro u s , s l ig h tly  sw o lle n . S h ea th  g lab ro u s  to  s lig h tly  sc ab ro u s  
ra re ly  purp le  a t  th e  b a s e .  L igule a b s e n t .  Blade 6-11 mm broad#
10-30  cm long# u su a lly  sm o o th . P a n ic le  8 -23  cm , green# erect#  
s lig h tly  sp re ad in g  but a scen d in g #  b ran c h es  w ith  many p u s tu la te  se tae#  
u s u a lly  e x te n d in g  beyond s p ik e le t s . S p ik e le ts  p lanoconvex , 2 .5 - 3 .3  
mm long# sp in u le s  short# on ly  s l ig h tly  sw o lle n  a t  base# low er f lo re t 
o ften  stam ina te#  f i r s t  glum e c a .  o n e -h a lf  len g th  of second  glume# 
s te r i le  lem m a w ith  a  sm ooth  s l ig h tly  c o ria c e o u s  spo t a long  the  m id - 
nerve# s p ik e le ts  g reen  to  on ly  s l ig h tly  purple tinged# a w n le ss  to  
sh o rt aw n p o in ts . A nther 0 .4 - 0 .7  mm long# average  6 .5  mm# y e llo w ish  
to  p u rp le - t in g e d . S te rile  p a le a  w e ll d e v e lo p e d . F ertile  f lo re t ovate#
2 .2 - 2 .7  mm long# 1 .4 - 1 .7  mm broad# sm ooth  c o ria c e o u s , b row nish  
g ray . C a ry o p s is  1 .4 - 1 .  7 mm long# 1 .1 - 1 .4  mm broad# brow nish  
c o lo re d . Embryo 1 .3 - 1 .6  mm long# 0 .4  mm le s s  th an  c a ry o p s is  
le n g th . F low ering  from June to  N ovem ber.
Type: G rand T ow er. 111.. G le aso n  1720 (GH).
D is tr ib u tio n : S c a tte re d  th roughou t m ost o f L ouisiana# on r ich  soil#  
se w e r d itc h e s  and  damp w a s te  p la c e s .
D is c u s s io n :  E. o c c id e n ta l is  R ydb. h a s  b een  reco g n ized  a t  th e  s p e c ie s  
le v e l  by Rydberg (1931) an d  G le a so n  (1963). This in v e s tig a tio n  
h a s  found ■ th a t  m orpho log ica l d iffe re n c e s  do e x is t  b e tw een  a l l  
o th e r  tasia and  E. o c c id e n ta l i s . W iegand  (1921) in c lu d ed  i t  a s
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a v a rie ty  of E . m u rica ta  p rim arily  on th e  s lig h tly  sw o llen  sp in u le  
b a s e , a n th e rs  0 .4 - 0 .6  mm lo n g . The sm ooth c o ria c e o u s  sp o t on 
th e  s te r i le  lem m a, lo w er f lo re t o ften  s ta m in a te , an d  th e  n  = 27 
chrom osom e c o n s t itu t io n  h a s  b een  th e  b a s is  fo r u s in g  Rydberg 
taxonom ic tre a tm e n t o f th is  ta x o n .
R ep resen ta tiv e  sp e c im e n s :
LOUISIANA: P a r is h . A c ad ia , B -25 9 . A llen , B -265. C addo 
B -277 . C a lc a s ie u ,  B -2 6 0 . C a ld w e ll, B -2 9 3 . E ast Baton Rouge, 
B -224 , B -2 6 9 . E v an g e lin e , B -26 6 . G ran t, T h ie re t 23212 (USL). 
T efferson, B -3 2 8 . L a S a lle , B -2 8 3 . L iv in g sto n , Brown 19595 
(LSU). M a d iso n . B -3 1 3 , B -315 . M o reh o u se , T h ieret 29921 
(USL). N a tc h i to c h e s , B -2 7 1 . O u a c h ita , B -295 , B -296 , B -298 . 
R ap id es. B -2 2 1 . S t .  C h a r le s ,  M ontz 205 (LSU). S t. M ary , 
B -249, B -2 5 0 . T ah g ip ah o a , B -2 0 7 . W e s t Baton Rouge, B -246. 
TEXAS: S helby  C o . . B -27 5 .
7 . E chinochloa w a lte r i  (Pursh) N a sh , B ritto n 's  M anual 78 . 1901. 
Panicum  h irte llu m  W a l t . , F I. C a ro l. 72 . 1788.
Panicum  w a lte r i  P u rsh , F I. Am er. S e p t. 66 . 1814.
E ch inochloa lo n g e a r is ta ta  N ash  in  S m all, F I. S o u th e a s t U . S . 84 . 
1903.
Panicum  c ru s g a l l i  v a r .  w a lte r i F a rw e ll, M ich . A cad . S c i. R ept.
6; 2 0 2 . 1904 . j
E chinochloa w a lte r i  form a b re v is e ta  F ern , and  G r i s c . , Rhodora 
37: 137. 1935 .
P lan ts  a n n u a l. C ulm s s tro n g , up to  2 .5  m eters  t a l l .  P a n ic le  
15-61 cm long , b ra n c h e s  sp re a d in g , lo o s e ,  u su a lly  com pound w ith  
m any to  no p u s tu la te  b a se d  s e ta e .  N odes g lab ro u s  to  s lig h tly  p re -
i
b e s c e n t .  S heath  p a p i l lo s e -h is p id ,  u s u a l ly  only on th e  low er s h e a th s ,  
i f  on u p p e r, only m a rg in a l, no  l ig u le .  S p ik e le ts  3 .0 - 4 .5  mm long , 
v a ria b le  in  c o lo r , g ree n  to  p u rp le , s e ta e  s tro n g , p u s tu la te  b a se  n o t 
a lw ay s  d is t in c t ,  aw n s v a ria b le  up to  a b o u t 3 .5  cm lo n g . S te rile  
p a le a  u su a lly  w h ite , from w e ll  d ev e lo p ed  to  only  o n e -h a lf  len g th  of 
fe r ti le  f lo re t , o ften  b ifid  a t  a p e x . A nther 0 .7 - 1 .4  mm lo n g , u su a lly  
brow nish  y e llo w . F e rtile  f lo re t  2 .7 - 3 .6  mm lo n g , 1 .0  - 1 .4  mm b ro a d . 
C a ry o p sis  1 .4 - 1 .9  mm lo n g , 0 .9 - 1 .2  mm b ro ad , b ro w n ish . Embryo 
0 .3 9  mm le s s  th an  c a ry o p s is .  Flow ering from June to  N ovem ber.
Type: SOUTH CAROLINA. W a lte r . Type h a s  no t b een  ex am in ed . 
D is tr ib u tio n : A bundant from C am eron P a r is h , South a long  th e  C o a s ta l  
P la in  to  S t . Bernard P a rish  and  th roughou t th e  F lorida p a r is h e s .  
S c a tte re d  th roughou t th e  n o rth ern  p a rt o f L o u is ian a  m ostly  a l  ong 
th e  riv e rs  an d  b a y o u s .
D isc u ss io n : E. w a lte r i  (Pursh) N a sh , w a s  rec o g n ize d  by W iegand  (1921) 
o n .th e  b a s i s  of a  sh o rt-a w n e d  g lu m e . H itch co ck  (1951) se p a ra te d  
E . w a lte ri on th e  n a tu re  o f th e  s h e a th .  The s p ik e le t  s iz e  v a rie s
from 3 .0  to  4 .5  mm and  th e  aw ns a re  a lm o st a s  v a r ia b le . The
. >
f ir s t  glum e m ay be aw ned  or a w n le s s ,  w h ile  th e  second  glum e is  
more c o n s is te n t ly  aw n p o in ted  or aw n ed . The sh e a th  is
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c o n s is te n t ly  p a p il lo s e -h is p id , i f  on ly  on the m arg in , g e n e ra lly  
on th e  low er s h e a th s .
R e p re se n ta tiv e  sp e c im en s :
LOUISIANA: P a r ish . C ad d o . T h ie re t 20978 (USL). C am eron , 
B -3 3 4 . B -340 , Brown 5901 (LSU), C h a m b e rla in . Aug. 10 . 1955 
(LSU), C h am b erla in . Aug. 10, 1955 (LSU). D eS oto , T h ie re t 
20681 (USL). E as t Baton R ouge, B -2 2 2 , B -2 2 5 . B -243 , C a in ,
O c t. 12. 1925 (LSU), T h ie re t 2 7 7 8 5 . Ib e r ia , C o rre ll 9555 (LPI). 
Ib e rv il le , B -185 . Je ffe rso n , 6 ^ 2 2 7 , B -2 2 8 , B -3 3 1 , Lambremont
7. (N O ). L a fa y e tte , C laycom b 367 (USL). L afou rche , B -200 . 
L iv in g sto n , B -20 6 . M o reh o u se , T h ie re t 20312 (USL). 
N a tc h ito c h e s . W are 64, 65 (NSC), B arrett 55 (NSC), R obinson 
76. (NSC). O rle a n s , Lake P o n tc h a rtra in  (LSU), C ocks 1928 (NO). 
O u a c h ita , T h ie re t 28188 , 20832 (USL). P la q u e m in e s , K eller 
Tuly 12 , 1917 (NO ). S t. C h a r le s ,  Lam brem ont 10 (NO). S t .  
Tam m any, T h ieret 23407 (USL). T an g ip ah o a , W ascom  2 7 0 ,
246 (LSU), B -214 . Brown 19897 , 19902 (LSU). T e n s a s , T h ie re t 
21524 (USL). T errebonne, L a sse ig n e  8 6 9 , 582 (USL), W urz low . 
Tulv 2 7 . 1912 (NO).
8 . E ch inoch loa  w a lte r i form 1.
P la n t a n n u a l. Culm s s le n d e r , t i l le r in g  from c e n tra l  b a s e .  S h ea th  
s c a b ro u s , lig u le  p re se n t a s  a  row of sh o r t  h a ir s  up to  c a . 0 .8  mm lo n g . 
B lades 0 .6 - 1 .2  cm b road , 18-65 cm lo n g . N odes g lab ro u s  to  on ly
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s lig h tly  p u b e sc e n t, p a n ic le  t ig h t nodding only s l ig h tly . S p ik e le t
3 .0 - 4 .5  mm long , strong  s e ta e  on m argins of second  glum e and s te r ile  
lem m a, p u s tu la te  b a se  not d is t in c t ,  g reen  w ith  purple aw n , aw n 
v a ria b le  in  le n g th . A nther 0 .7 - 1 .1  mm long y e llo w ish  co lo r. F ertile  
f lo re t 2 .8 - 3 .5  mm lo n g , 1 .2 -1 .3  mm b ro ad . C ary o p sis  1 .5 - 1 .8  mm 
lo n g , 1 .0 = 1 .2  mm b ro ad , b row nish  c o lo re d . Embryo c a .  0 .3  mm le s s  
th a n  c a ry o p s is  le n g th . F low ering from July to  N ovem ber.
D is tr ib u tio n : S ca tte red  a lo n g  th e  sou thern  part of L o u is ian a , from 
C am eron to  S t .  Bernard P a r ish .
D isc u s s io n : This form is  rec o g n ize d  by the  s le n d e r cu lm s, purple 
c o lo ra tio n , m ostly  on th e  low er s h e a th s ,  tig h t p an ic le  and  
lig u le  a row of sh o rt w h ite  h a i r s . S heath  is  c o n s is te n tly  
S c a b ro u s . A sp ec im en  exam ined  from U n iv e rs ity  of Sou thw estern  
L o u is ia n a , R eese  1452 . rep o rte d  th e  ro o ts  ap p ea red  to  be p e re n n ia l, 
t h i s  cou ld  no t be de te rm ined  from the specim en  a t  USL, how ever, 
th e  specim en  from Gray H erbarium  d id  have  th e  d is t in c t  a p p ea r­
a n ce  of hav ing  rh izo m es .
R e p rese n ta tiv e  sp ec im en s :
LOUISIANA; P a r ish . A cad ia , B -138. C am eron, B -327,
T h iere t 8678 (USL). L a fa y e tte , B -143. H aynes and H inton 2539 
(GH), C em aiie  1718. =947 (NO ). O rle a n s , H a ll. Tulv 1935 (NO).
S t. M artin , R eese  3869 , 5903 (USL) (GH). S t. M ary, B -248. 
V erm ilion. B -1 3 9 , R eese 1452 (USL).
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9 . E ch inoch loa  w a lte r i  form .2
P lan ts  a n n u a l . Culm s stro n g  and th ic k  a t  th e  b a s e . P a n ic le
i
sp read ing  an d  n o d d in g , g reen  to  purple t in g e d , tu rn ing  brown w ith
i
a g e . S hea th  p u b e s c e n t w ith  w eak  an d  in d is t in c t  p a p illo se  b a se d  h a i r s .
L igule w ith  a  few  sh o r t  h a ir s ,  som e in d is t in c t .  B lades c a . 2 cm b ro ad .
»
S p ik e le t 4 .0 - 5 .2  mm lo n g , w ith  se c o n d  glum e and s te r ile  lemma long
aw ned up to  1 3 .5  cm  lo n g . A nther 0 .9 - 1 .0  mm lo n g , brow nish y e llo w .
F ertile  f lo re t 3 .5 - 4 .5  mm lo n g , 1 .1 - 1 .4  mm b ro ad . C ary o p sis  1 .9 - 2 .1
mm lo n g , 1 .0 - 1 .3  mm b road . Embryo 1 .3 - 1 .5  mm lo n g , c a . 0 .5 9  mm
le s s  th an  c a ry o p s is ,  u su a lly  b row nish  c o lo re d .
Type: The ty p e  sp e c im e n  Panicum  lo n g ise tu m  Torr. and E.. lo n g e a r is ta ta  
N ash  a re  bo th  in  th e  herbarium  a t  C olum bia U n iv e rs ity . W iegand  
(1921) re p o rte d  th e s e  tw o ty p e s  a s  hav ing  been  in ap p ro p ria te ly  
nam ed and  g av e  them  th e  e p ith e t E . w a lte ri forma la e v ig a ta .
D is trib u tio n : The on ly  c o lle c tio n s  w ere rep o rted  from S t. M ary P a r ish . 
The th ird  sp e c im e n  w as from L o u is ian a  bu t no lo ca tio n  w a s  g iv e n .
D isc u ss io n : T his form w as re c o g n iz e d  by th e  long aw ns and  s p ik e le ts
th a t  m easu re  4 .0 - 5 .2  mm lo n g . One o th er d is tin g u ish in g  c h a ra c te r  
w as th e  la rg e  c a ry o p s is ,  1 .9 - 2 .1  mm lo n g .
W iegand  (1921) p la c e d  a l l  th e  E. w a lte r i th a t had g lab ro u s  
s h e a th s  in to  12. w a lte r i forma la e v ig a ta , re g a rd le ss  of a w n , 
s p ik e le t  o r c a ry o p s is  le n g th . T his p re se n t in v e s tig a tio n  re c o g ­
n iz e s  a  d iffe re n c e  in  th a t  tax o n  w ith  g lab ro u s sh e a th s  an d  th e
ta x o n  w ith  p u b e s c e n t , sc a b ro u s  or p a p il lo s e -h is p id  s h e a th s .
The sp e c im en  from G ray H erbarium  w as on ly  th e  upper o n e -h a lf
i
o f  th e  p la n t , i t  w as g lab ro u s w h ile  th e  tw o sp ec im en s from S t.
t
M ary P a rish  a re  d is t in c t ly  p u b e sc e n t an d  w eak ly  p a p il lo s e -  
h is p id .
R e p rese n ta tiv e  sp e c im e n s : *
LOUISIANA: P a r is h . S t .  M ary . Brown 18926 . 19843 (LSU). 
P a rish  unknow n (G H ).
10. E ch inoch loa  w a lte r i  form 3
P la n ts  a n n u a l. C ulm s s tro n g , th ic k  and  u su a lly  purple a t  th e
\
b a s e .  P a n ic le  sp re a d in g  and  nodding , b ran c h es  m ostly  com pound and  
up to  9 cm lo n g . S h e a th  g la b ro u s , l ig u le  n o n e , n odes u su a lly  sw o llen  
and g la b ro u s . S p ik e le ts  g reen  to  p u rp le - t in g e d , 3 .0 - 4 .0  mm lo n g , 
aw n v a ria b le  from a n  aw n p o in t to  c a . 3 .0  cm lo n g , m ostly  p u rp le . 
S te rile  p a le a  w e ll d e v e lo p e d , w h ite . A nther 0 .8 - 1 .2  mm lo n g , 
b row nish  co lo red  w hen  d ry . F e rtile  f lo re t 2 .8 - 3 .5  mm lo n g , 1 .1 - 1 .3  
mm b ro ad , a p e x  s u b a c u te . C a ry o p s is  1 .5 - 1 .7  mm lo n g , 0 .9 - 1 .1  mm 
b ro ad , b row nish  c o lo re d . Embryo 1 .2 - 1 .4  mm lo n g , 0 .4  mm le s s  th a n  
c a ry o p s is  le n g th . F low ering  from July  to  N ovem ber.
D is tr ib u tio n : S c a tte re d  th rough  th e  F lorida p a r ish e s  and  South from 
S t. Bernard a lo n g  th e  c o a s ta l  m arsh  to  C am eron P a r ish .
D isc u ss io n : W iegand  (1921), H itch co ck  (1951) s e p a ra te  th is  form on
i
th e  b a s is  o f g la b ro u s  s h e a th .  Both a u th o rs  rec o g n ize  E..
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lonq ise tum  Torr. a s  a  synonym  of E. w a lte r i  forma la e v ig a ta  bu t 
H itch co ck  l is te d  jE. lo n q e a r is ta ta  N ash  a s  a  synonym  of JE. 
w a l te r i . The m ain d e lim itin g  c h a ra c te r  w as th e  g lab ro u s  sh e a th . 
The specim en  exam ined  in  th is  in v e s tig a tio n  from Gray H erbarium , 
la b e le d  13. lon q ise tu m  and  a n n o ta te d  by W iegand  in  1919 w as d i s ­
t in c tly  g la b ro u s . W hile  th i s  sp ec im en  h as  long a w n s , th e  
p u b e sce n t low er s h e a th s  c a n  n o t be a  c e r ta in  Uue to  th e  la c k  of 
th e s e  p a r ts .
R ep resen ta tiv e  sp e c im en s :
LOUISIANA: P a r is h . C am eron , T h ie re t 9615a (USL). E ast 
Baton Rouge, B -1 7 9 , B -242 , C appaqe  (? ) (LSU). Je ffe rso n ,
B -327 . O rle a n s , T . _F. H a l l ,  J r . (? ) (NO), Penfound (? )  (NO), 
S idney (?) (NO). S t .  M ary , B -188 , B -232 . S t .  Tam m any,
T h ieret 27165 (USL). T an g ip ah o a , W ascom  180 (LSU, SSC ).
11 . E chinochloa w a lte r i form 4
•1 1 1 i ~
P lan ts a n n u a l. C u lm s s tro n g  bu t no t a s  th ic k  a t  th e  b a se  a s  
ty p ic a l  E. w a lte r i. P a n ic le  t ig h t  to  on ly  s l ig h tly  sp re a d in g , purp le  
on ly  on  th e  a w n s , b ran c h es  com pound . S h ea th  w ith  p a p il lo s e -h is p id  
c o n d itio n  on a l l  s h e a th s ,  th e  p a p il lo s e  b a se  u s u a l ly  p u rp le . N odes 
w ere  very  hairy  a p p re s s e d  p u b e s c e n t ,  l ig u le  w ith  sh o rt h a irs  to  4 .2  cm 
in  a  row of s t if f  w h ite  h a ir s .  S p ik e le ts  3 .0 - 4 .2  mm lo n g , w ith  aw ns 
u p .to  3 cm lo n g . A nther 0 .9 - 1 .2  mm lo n g . S te r ile  p a le a  u s u a l ly  o n e -  
h a lf  th e  len g th  of fe r ti le  f lo re t ,  w h i te .  F e rtile  f lo re t 2 .7 - 3 .6  mm lo n g ,
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1 . 1 - 1 . 3  mm b road . C a ry o p s is  1 . 3 - 1 . 6  mm long / 0 . 9 - 1 . 0  mm broad , 
b row nish  c o lo re d .  Embryo 0 . 8 - 1 . 2  mm lon g , 0 .4 4  mm l e s s  than  the  
c a ry o p s is  le n g th .  Flowering from 'July  to  N ovem ber.
D is tr ib u tio n :  R e s tr ic te d  to  the  c o a s t a l  .marsh reg ion  of L o u is ian a , 
u s u a l ly  growing in  w a te r  or at. th e  m arg in .
D is c u s s io n :  This form h a s  n e v e r  b e en  rep o r ted  for a n y  pa rt  of the  
U nited  S t a t e s . The d i s t in c t  h a iry  cond it ion  of th e  s h e a th  an d  
s t i f f  row s of l ig u la te d  h a i r s .  E_. w a l te r i  i s  a  se m i-a q u a t ic  
taxon  w hile  th is  form h a s  b e e n  found in  th e  m arsh  w here  the  
w a te r  rem ains th roughout the  y e a r .
R ep resen ta t iv e  sp e c im en s :
LOUISIANA: P a r ish .  C a lc a s ie u ,  B -3 0 3 . C am eron , T hieret 
8782 (USL). Je ffe rson  D a v is ,  B -3 3 0 . S t .  C h a r le s ,  Brown 20263 
(LSU). T errebo nne , C h a rb reck  37 (LSU), P a lm isano  23 (LSU).
12. E chinochloa  z e la y e n s i s  (H .B .K .)  S c h u l t .  M a n t is s a  2: 269 . 1824. 
O 'plismenus z e la y e n s i s  H . B .K . , N ov. G en . e t S p .  1: 108. 1815. 
Panicum z e la y e n se  S te u d . ,  Nom. Bot. e d .  2 .  2: 2 65 . 1841. 
E chinochloa  c ru s g a l l i  v a r .  z e l a y e n s i s  (H .B .K .)  H i t c h c . ,  U . S .
D ep t.  Agr. Bui. 772: 238 . 1920.
Echinochloa  c ru s g a l l i  forma z e l a y e n s i s  F a rw e ll ,  M ic h .  H e ad .
S c i .  P a p e rs .  26: 4 .  1941.
P lan ts  a n n u a l .  Culms s t ro n g ,  s l e n d e r ,  e r e c t ,  producing  only a  
few t i l l e r s .  P an ic le  t ig h t ,  e r e c t ,  b ra n c h e s  a sc e n d in g  and  w ithout
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p u s tu la te  b a se d  ha irs  a long  the  b ra n c h e s .  N odes  g la b ro u s ,  u su a l ly  
p u rp le .  Shea th  s trong ly  sc a b ro u s  to  on ly  s l ig h t ly .  A young p la n t  or 
a  young sh e a th  ten d s  to  be on m inute ly  s c a b r o u s .  S p ik e le t  2 . 6 - 3 . 3  
mm lo n g , g reen  to  purple t in g ed  a t  th e  a p e x ,  som etim es sh o r t  a w n ed . 
Anther 0 . 8 - 1 . 1  mm lo n g , b row nish  c o lo re d .  S te r ile  p a le a  a b s e n t  in  
m o st  s p ik e le ts  rudim entary  in  only a  few . Fertile  f lo re t  2 . 1 - 2 . 7  mm 
lo n g , 1 .1 - 1 .3  mm broad . C a ry o p s is  1 . 3 - 1 . 5  mm long , 1 . 0 - 1 .2  mm 
b ro ad , brow nish  co lo red . Embryo 1 . 1 - 1 .2  mm long , c a .  0 .2 7  mm l e s s  
th an  c a ry o p s is  len g th .  Flowering from July  to  N ovem ber.
Type: L ocation  unknown; b a se d  on O p lism en u s  z e la y e n s i s  H .B .K . ,  
N ov. G en . e t  Sp . 1: 108. 1815, Z e la y a ,  M ex ico .
D is tr ib u tio n :  S p a rse ly  s c a t te r e d  th roughou t L o u is ia n a .
D isc u s s io n :  W iegand  (1921) d e l im ite d  E . z e la y e n s i s  on th e  b a s is  of
c o r ia c e o u s  su b a cu te  lem m a, low er p a le a  o ften  w an tin g  a n d  noda l 
and  b ra n c h -s e ta e  of p a n ic le  much red u ced  or w a n t in g .  H itch cock  
(1951) and  Ali (1968) p la c e d  i t  a s  a  v a r ie ty  of E.. c r u s g a l l i . The 
d a ta  g a th e red  in  th e  p re s e n t  in v e s t ig a t io n  p rov ides e v id e n c e  th a t  
E. z e la y e n s i s  (H .B .K .)  S c h u l t . ,  (n = 18) w as  a  v a l id  s p e c ie s  
and not a  v a r ie ty  of E_. c ru s g a l l i  (L .)  B e a u v . , (n = 27 ), bu t  w as  
more c lo s e ly  r e la te d  to  E.. w a l te r i  (Pursh) N a sh .  The polygon 
graph (Fig. 22) show s a  c lo s e r  r e la t io n  to  E. w a l te r i  th an  E. 
c r u s g a l l i . The e m b ry o -c a ry o p s is  (F ig . 2 0 , Table III) ra t io  g ives  
a good in d ic a t io n  that_E_. z e l a y e n s i s  w a s  n o t  a v a r ie ty  of E.. 
c ru s g a l l i .
R ep resen ta t iv e  sp e c im en s :
LOUISIANA: P a r ish .  B oss ie r ,  B -2 7 9 . Ib e rv i l le ,  B -187 . 
M ad iso n , B -3 1 4 , Thieret 28247 (USL). S t .  M ary , B -2 3 6 .
i
T ang ip ah oa , W ascorn 198 (SSC, LSU).
D is tr ib u tio n  m aps for th e  above tax a  in  L o u is ian a  a re  show n a s  fo llow s 
F ig . 2 4 .  E. colonum
jS. colonum form JL.
2±* c ru sg a l l i  
F ig . 2 5 . E. o c c id e n ta l is  
E_. m uricata
E_. m uricata  va r. m ic ro s tac h v a  
F ig . 2 6 . E. w a lte r i
E.. w a l te r i  form _1 
JE. w a lte r i  form 2_ 
jS. w a lte r i  form 3,
E_. w a l te r i  form 4.
E.. z e la y e n s is
Fig . 24 . M aps show ing  th e  d is tr ib u t io n  of E. co lonum . 
E . colonum form JL and E_. c ru s g a l l i  in  
L o u is ia n a .
•  E. co lo n um  (o r  i
Fig. 25 . M aps show ing  th e  d is t r ib u t io n  o f E. m u r ic a ta , 
E,. m urica ta  v a r .  m ic ro s tac h y a  a n d  JS. 
o c c id e n ta l i s  in  L o u is ia n a .
I
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I •  E. m u r ic a ta
i •  E. m u r ic a ta  var.
m lc ro s ta c  lya
Fig . 2 6 . M aps showing the  d is t r ib u t io n  of 
E. z e l a y e n s i s ,  E . w a lte r i  and  four 
forms in  L o u is ia n a .
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•  E. w a lte r i
E. w a lte r i (arm  
E. w a lte r i to r n  
E. w a ite r) form  
E. w a lte r i form
m
SUMMARY
The p re s e n t  in v e s t ig a t io n  w as un d e rtak en  to  d e te rm in e  the  
taxonom ic  r e la t io n s h ip s  of v a rio u s  tax a  and  forms th ro u g h o u t L o u is ia n a .  
The in v e s t ig a t io n  inc lud ed  s tu d ie s  of a n a to m ic a l ,  c y to lo g ic a l ,  m orpho­
lo g ic a l  and  rep roduc tive  c h a ra c te rs  of th e  g e n u s . A d e ta i l e d  in v e s t i ­
g a t io n  of n a tu ra l  growing p o p u la t io n s , g r e e n h o u s e , f ie ld p lo t  and  
herbarium  sp ec im en s  provided  c h a ra c te rs  th a t  w ere  u s e d  for th e  
d e lim ita t io n  of th e  t a x a .  T hese  c h a ra c te rs  w ere  a n th e r ,  c a ry o p s i s ,  
f e r t i le  f lo re t ,  em bryo, p a lea  of lower f lo re t ,  s h e a th ,  s p ik e le t ,  a n d  
s te r i l e  lem m a. Some o ther  c h a ra c te rs  u t i l i z e d  to  d i f fe re n t ia te  the  
ta x a  w e re ,  the  na tu re  of p a n ic le ,  the  p re se n c e  or a b s e n c e  o f p u s tu la te  
b a s e d  s e ta e  on the  b ran ch es  of p a n ic le ,  len g th  of p a n ic le  b ra n c h e s ,  
len g th  and  w id th  of b la d e s ,  l ig u le ,  and  p re s e n c e  or a b s e n c e  of 
s ta m e n s  in  the  low er f lo re t .  On the  b a s is  of som e o f th e  above, 
c h a r a c te r s ,  tw e lv e  ta x a  of the  genus E ch inoch loa  w ere  re c o g n iz e d  
in  L o u is ia n a . .
C y to lo g ic a l  s tu d ie s  confirmed the  p rev ious  rep o r ts  o f  tw o p loidy 
l e v e l s ,  th e  te t r a p lo id ,  2n = 36, and the  h e x a p lo id ,  2n = 5 4 , in  a l l  th e  
t a x a .  Gould (1958) reported  an  octop lo id  (n = 36) fo r  Ê . c ru sga ll i  v a r .  
c ru s g a l l i  on page. 766 , and a  hexp lo id  (n = 27) for th e  sam e s p e c ie s  
on page  764 , th e  la t te r  of w h ich  is  a p p a ren t ly  in  e rro r .  An o c top lo id
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co u n t h a s  b e en  confirm ed . The s tu d y  of th e  rep roduc tion  b eh av io r  
in d ic a te d  n o rm a l ,se x u a l  rep roduc tion  to  a l l  the  taxa  ex am ined . The 
d eve lopm en t o f  a  m ature c a ry o p s is  in an  e n c lo s e d  sh e a th  in d ic a te d  
c l ie s to g a m y .  The c o rre la t io n  of pollen  s iz e  be tw een  p loidy le v e ls  
w a s  of a  l e s s e r  m agnitude th an  be tw een  p opu la tions  of one tax o n .
A n a ly s is  o f p o llen  sa m p le s  in d ic a te d  th a t  the  v a r ia t io n  be tw een  
th e  two p lo idy  le v e ls  w a s  sm a ll ,  w hile  among e a c h  polymorphic tax o n  
th e  v a r ia t io n  w a s  d i s t i n c t .  Ech inochloa  w a s  found growing in  w e t 
and  dryer h a b i ta t s  th a t  m ay con tr ibu te  to  som e degree  the  v a r ia t io n  
in  p o llen  s i z e .
Polymorphism among th e  taxa  w as  a l s o  su g g e s te d  by the  
d iv e rs i ty  of c h a ra c te r s  of th e  a b a x ia l  su rfa ce  of the  l e a v e s ,  w hile  
th e  c h a ra c te r s  of th e  sh e a th  w ere  found to  be taxonom ica lly  s ig n i f i ­
c a n t  in  a l l  th e  t a x a .
The c a ry o p s is  len g th  compared w ith  the  embryo leng th  w as  found 
to  be  s ig n if ic a n t  in  d e lim itin g  13. m uricata  and  E.. m uricata  v a r .  
m ic ro s tach y a  from the  o th er  t a x a .
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APPENDIX C, NO. 1
Frequency distribution of taxa. Spikelet lengths in percentages.
Spikelet Length (mm)
Taxa
1 . 9 -  2 . 1 -  
2 . 0  2 . 2
2 . 3 -  2 . 5 -  
2 . 4  2 . 6
2 . 7 -
2 . 8
2 . 9 -
3 . 0
3 . 1 -
3 . 2
3 . 3 -
3 . 4
3 . 5 -  3 . 7 -  
3 . 6  3 . 8




- 4 . 3 -  
4 . 4
• 4 . 5 -  4 . 7 -  4 . 9 -  5 . 1  
4 . 6  4 . 8  5 . 0  5 . 2
E. colonum 9 . 3  27 . 5 32 . 6  24 . 6 5 . 9 1.3
E. colonum  
form 1. 21 . 3  57 . 4 13.1 3.2 4 . 9
E. crusgalli 3 .8 10.3 19.7 15.9 2 9 . 6  16.3 3 . 2 1.1
E. muricata 29 . 7  2 7 . 6 24 . 8 9 . 0 5 . 4 3 . 5
E. muricata var. 
microstachva 3 .6 12.3 30.2 2 9 . 4 17.0 7.5
E. occidentalis 15.6 35.9 3 6 . 7 9 . 6 1.7 '
E. walteri 5 .0 6 .7 2 1 . 0 37 . 8  13 .4 10.0 2 . 5 1 . 7 1.7
form 1. 0 .2 0 .4 12.4 29 . 0  12.7 20 . 8 6 . 4 6.2 0 . 2
form 1_ 9 .0 9 .0 13.5 2 2 . 6  9 . 0  31 . 8  4 . 5
form 3. 8 .5 10.6 10.6 46 . 7  14.8 10.6
form A 3 .8 19.3 61 . 4  3 . 8 3 . 8 7 . 6
E. ze la y en sis 3 .7 25 .9 33.3 33.3 3 . 7
APPENDIX C , N O . 2
Frequency  d is tr ib u tio n  of ta x a .  A nther len g th s  in  p e rc e n ta g e s .
A nther Length (mm) *
Taxa 0 .4 0 .5 0 .6 0 .7 0 .8 0 .9 1 .0 i=.l 1 .2 1 .3 1 .4
E . colonum .5 2 5 .6 4 0 .2 19 .5 6 .1
E. colonum 
form _1 2 0 .0 3 6 .0 4 0 .0 4 .0
E. c ru s g a l l i 5 .6 12 .7 2 3 .9 2 1 .1 2 3 .9 12 .7
-E. m uricata 3 .1 9 .6 2 6 .7 2 2 .3 13 .8 18 .1 4 .2 2 .1
E. m uricata
m ic ro s tach y a 2 8 .0 3 2 .0 2 4 .0 16 .0
E. o c c i d e n t a l s 3 .2 3 5 .5 3 2 .2 2 9 .0
E. w a lte r i 3 .1 9 .5 7 .9 3 1 .1 2 8 .5 1 5 .8 1 .6 1 .6
form _1 2 7 .2 5 4 .5 9 .1 9 .1 -
form 2_ 5 0 .0 5 0 .0
form 3. 17 .5 6 .3 12 .5 2 5 .0 4 3 .7
form A 2 6 .6  . 2 0 .0 4 0 .0 13 .3
E. z e la y e n s is 2 0 .0 5 3 .3 13 .3 13 .3
APPENDIX C , N O . 3
F re q u e n c y 'd is tr ib u tio n  of ta x a .  F e rtile  f lo re t  le n g th s  in  p e rc e n ta g e s .




2 . 0 -  2 . 2 -
2 .1  2 .3
2 . 4 -
2 .5
2 . 6 -
2 .7
2 . 8 -
2 .9
3 . 0 -
3 .1
. 3 . 2 -  3 . 4 -  3 . 6 -  
3 .3  3 .5  3 .7
3 . 8 -
3 .9
4 . 0 -  4 . 2 -  4 . 4 -  
4 .1  4 .3  4 .5
E. colonum 3 2 .8 5 1 .8  15 .4
E. colonum 
form _1 5 7 .2  4 2 .8
E. c ru s g a l l i 3 .3  3 .3 6 .5 3 1 .1 13 .1 2 4 .5 1 4 .7  3 .3
E. m uricata 9 .6 2 2 .6 2 2 .6  2 2 .6  1 6 .1 3 .3 3 .3
E. m urica ta  v a r .  
m ic ro s tach y a 2 8 .0 3 0 .0 2 4 .0 8 .0
E. o c c id e n ta l is 3 2 .0 4 1 .0 2 6 .0
E. w a l te r i 8 .0 4 0 .0 3 2 .0 12 .0  4 .0  4 .0
form JL. 12 .5 3 1 .2 2 5 .0  1 3 .8 1 2 .4
form 2_ 2 0 .0  2 0 .0 2 0 .0  2 0 .0  2 0 .0
form 3. 3 7 .5 4 3 .8 1 2 .4  6 .2
form 4. 17 .5 2 5 .0 5 0 .0 12 .5
E. z e la y e n s is 18 .2  4 5 .4 18 .2 18 .2
APPENDIX C , N O . 4
F requency  d is tr ib u tio n  of ta x a .  F e rtile  f lo re t w id th  in  p e rc e n ta g e s .
F e rtile  F lore t W id th  (mm)
Taxa 1 .0 1 .1 1 .2 1 .3 1 .4 1 .5 1 .6 1 .7  1 .8 1 .9 2 .0 2 .1  2 .2
E . colonum 1 .7 2 2 .4 3 2 .7 2 5 .9 13 .8 1 .7 i  .7
E . colonum 
form _1 7 .1 2 1 .4 14 .3 1 4 .3 2 8 .5 14 .3
E. c ru s g a l l i 1 .6 12 .7 7 .9 2 5 .4 2 0 .6  2 2 .3 9 .5
E. m uricata 9 .6 2 5 .8  2 2 .6 1 6 .1 12 .9 9 .6  3 .3
E . m urica ta  v a r .  
m ic ro s tachy a 1 5 .4 3 0 .7 2 3 .0  19 .2 7 .7 3 .9
E. o c c id e n ta l i s 16 .0 2 4 .0 4 4 .0 1 6 .0
E. w a lte r i 4 .5 2 2 .7 2 2 .7 3 1 .8 18 .2
form _1 5 5 .5 4 4 .4
form 2_ 2 0 .0 2 0 .0 4 0 .0 2 0 .0
form 3_ 3 3 .3 4 1 .7 2 5 .0
form 4_ 2 0 .0 4 0 .0 4 0 .0
E. z e la y e n s i s 18 .1 3 6 .4 4 5 .4
APPENDIX C , N O . 5
F requency  d is tr ib u tio n  of t a x a , C a ry o p s is  len g th  in  p e rc e n ta g e s .
C a ry o p s is  Lencrth (mm)
Taxa 1 .1  1 .2 1 .3 1 .4 1 .5 1 .6 1 .7 1 .8 1 .9 2 .0 2 .1
E . colonum - 4 .1 5 8 .3 3 7 .5
E. colonum 
form 1_ 8 .1 5 4 .6 9 .1 1 8 .1
E. c ru s g a l l i 4 .6 4 .6 18 .2 13 .6 2 2 .7 2 2 .7 1 3 .6
E. m uricata 4 .2 2 9 .1 8 .3 1 6 .7 8 .3 1 6 .7 12 .5 4 .2
E. m uricata  v a r .  
m ic ro s tach y a 9 .1 4 .5 2 7 .2 3 1 .8 9 .1 1 3 .6 4 .5
E. o c c id e n ta l is 2 7 .3  3 6 .3 18 .2 18 .2
E. w a lte r i 1 8 .4 2 8 .9 2 6 .4 2 1 .1 2 .6 2 .6
form 1_ 12 .5 12 .5 5 0 .0 2 5 .0
form 2_ 3 7 .5 5 0 .0 12 .5
form 3_ 8 .3 2 5 .0 6 6 .6
form 4. 11 .1 4 1 .4 3 3 .3 11 .1
E. z e la y e n s is 1 1 .2 5 5 .5 3 3 .3
APPENDIX C , N O . 6
F requency  d is tr ib u tio n  of ta x a .  C a ry o p s is  w id th  in  p e rc e n ta g e s .
C a ry o p s is  W id th  (mm)
Taxa 0 .9 1 .0 1 .1 1 .2 1 .3 1 .4  1 .5  1 .6  1 .7  1 .8  1 .9  2 . 0  2 .1
E. colonum 4 .1 2 5 .0 4 1 .7 2 9 .2
E. colonum 
form JL ■ 3 6 .4 4 5 .4 18 .2
E. c ru s g a l l i 9 .1 9 .1 2 7 .2 2 2 .7  2 2 .7  9 .1
E . m urica ta 1 6 .7 2 0 .8  2 9 .1  2 0 .8  4 .2  4 .2  4 .2
E . m urica ta  v a r .  
m ic ro s tach y a • 4 .5 5 0 .1 2 2 .7  1 3 .6  4 .5  4 .5
E. o c c id e n ta l i s 2 7 .3 3 6 .3 2 7 .3
E. w a lte r i 2 .6 5 0 .1 3 1 .5 1 5 .8
form JL. 12 .5 5 0 .0 37 .5
form 2_ 2 5 .0 2 5 .0 2 5 .0 2 5 .0
form 3_ 8 .3 3 3 .3 5 8 .3
form A 5 5 .5 4 4 .4
E . z e la y e n s i s 11 .2 6 6 .6 2 2 .2
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